An econometric model of Hong Kong: the effectiveness of government policies. by Ho, Yan Wing Bosco. & Chinese University of Hong Kong Graduate School. Division of Economics.
AN ECONOMETR.TC MODEL OF HONG KONG : 
THE EFFECTIVENESS OF GOVERNMENT POLICIES 
A TI--fESIS 
SUBMITTED TO THE DIVISION OF ECONOMICS 
OF THE GRADUATE SCHOOL OF 
THE CHIN-ESE UNIV~RSITY OF HONG KONG 
IN PARTIAL FU-LFILLM-ENT OF THE REQUIREMENTS 
FOR THE DEGREE OF 
MASTER OF PHILOSOPHY 
DEPARTMENT OF ECONOMICS 
BY 





LIST OF TABLES iv 
LIST OF ILLUSTRATIONS v 
CHAPTER 
I INTRODUCTION 1 
TI GENERAL DESCRIPTION OF TKE ECONOMY OF 
HONG KONG 7 
III METHODOLOGY AND THE SPECIFICATION 
OF THE EF<C MODEL 11 
Unit-Root Tests 
Co-integration and Error Correction Model 
The ERC Model 
IV THE ESTIMATED MODEL 44 
V POLICY SIMULATIONS AND THE DYNAMIC 
MULTIPLIER ANALYSIS 62 

























A good way to study the impact of the financial crisis on the Hong Kong economy 
is to use a macroeconometric model in which the relations among aggregated economic 
variables are systematically specified. With a macroeconometric model, the structure and 
the dynamic behavior of the economy can be investigated on a more concrete basis. In 
this thesis, an extended version of the ERC inodeI is specified and estimated. The major 
changes o f t h e extended model is the introduction o f t h e equations for stock price index, 
the Hong Kong dollar money supply, and the introduction of financial wealth in the 
private consumption expenditure equations. 
The extended ERC model is specified with the error correction mechanism and is 
estimated with the two-stage least-squares method. The performance of the estimated 
model is evaluated by examining its ability to reproduce historical data. With the 
introduction o f t h e financial wealth, the model is able to track most of the historical data 
closely. 
After the evaluation of the performance of the model, five policy simulations are 
performed on the basis of the estimated model. The efTects o f t h e financial crisis on the 
Hong Kong economy is studied by simulating the interest rate. The rise in interest rate is 
found to affect the economy negatively. By examining the simulation results, it is found 
that the elasticity of real GDP with respect to exchange rate is found to be the largest 
among the five simulations. The elasticity with respect to government consumption ranks 
the second followed by the elasticity with respect to interest rate. The elasticity with 
respect to government fiscal reserve is the smallest o f t h e five. These results suggest that 
the economy o f H o n g Kong responds inore strongly to changes in external factors than to 
policy actions taken by the Hong Kong government. • 
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In October 1997, the Hong Kong economy experienced a financial crisis. At that 
time, the hedge funds launched a speculative attack on the Hong Kong dollar in the 
foreign exchange market. The hedge funds sold masses o f H o n g Kong dollars into the 
foreign exchange market undermining the stability of the exchange value o f t h e Hong 
Kong dollar. With the introduction of the linked exchange rate system, which is a 
variant of the orthodox currency board system, by pegging the Hong Kong dollar to 
7.8 Hong Kong dollar to 1 US dollar on 17 October 1983, the exchange rate of the 
Hong Kong dollar remained unaltered under the currency attack. Instead, the other 
economic variables adjusted. 
The stability of the exchange rate is maintained by the arbitrage of the Hong 
Kong dollar in the foreign exchange market. To issue Hong Kong dollar notes, the 
note-issuing banks in Hong Kong are required to submit equivalent amount of US 
dollar notes to the Exchange Fund in return for non-interest-bearing Certificates of 
Indebtedness (Cls) at the officially fixed rate o f 7 . 8 Hong Kong dollar per US dollar. 
Conversely, these Cls are fully redeemable al any time at the same official rate o f7 .8 . 
ln the open foreign exchange market, however, the exchange rate of the Hong Kong 
dollar continues to be determined by market forces. Under this form of CI-based 
mechanism, an increase in legal tender banknote circulation in Hong Kong is 
therefore fully matched by an equivalent US dollar notes payment to the Exchange 
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Fund, and any decrease in banknote currency circulation is equally matched by a 
corresponding full payment from the Exchange Fund. 
The market rate of the Hong Kong dollar cannot deviates from the official rate 
by more than the transactions costs without inducing the note-issuing banks to engage 
in profit-seeking arbitrage with the Exchange Fund. For example, if the market rate 
becomes 7.9 Hong Kong dollar per US dollar, the note-issuing banks would surrender 
their Certificates of indebtedness to the Exchange Fund and redeem their US dollars 
at 7.8 and resell them at 7.9’ earning 0.1 Hong Kong dollar per US dollar transacted. 
This 'buy and sell’ process leads to-a decrease in money supply in the economy and 
thus drives up the exchange rate of the Hong Kong dollar. The exchange rate of the 
Hong Kong dollar will continue to adjust until it is exactly equal to the official rate. 
As the three note issuing banks are always allowed to arbitrage the Hong Kong dollar 
and assuming the cost of arbitrage is low enough, the market exchange rate of the 
Hong Kong dollar cannot move too much aparl from the official rate. This implies 
that the exchange rate of the Hong Kong dollar is fixed at the official rate and will not 
adjust. 
The above mechanism explains why the exchange rate did not adjust even facing 
the currency attack. On the other hand, other economic variables in the economy 
adjusted after the attack. First, as there was a depreciation pressure for the Hong Kong 
dollar, the money supply had to decrease, through the arbitraging mechanism, to 
balance the pressure. The decrease in money supply then drove up the interest rate in 
the money market. The interest rate can be seen as the rate of return of holding 
various bank deposits. The rise in interest rate thus led to the increase in relative rate 
. of return of holding bank deposits to other assets like stock. As a result, people 
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decreased their holding of stocks and increased their holding ofbank deposits. So, the 
stock market was forced down. 
By applying economic theories, a prediction on direct effects of the financial 
crisis on the Hong Kong economy can be made as follows: the rise in interest rate 
implies an increase in opportunity cost of present consumption. This may lead to a 
decrease o f t h e private consumption expenditure. At the same time, the sharp decrease 
in stock prices and the contraction of the money supply decrease the net financial 
wealth of the people. This may further reduce the private sector consumption 
expenditure and thus the aggregate ciemand, This kind of analysis concerns only the 
direction of change of the aggregated economic variables but gives no information 
about the magnitude of the change. Moreover, it is extremely difficult, if not 
impossible, for one to figure out all the indirect effects of the financial crisis on the 
economy as the number of variables involved may be very large and the relations 
between them are not known. A good way to study the effects of the financial crisis 
on the Hong Kong economy is to use a inacroeconometric model in which the 
relations among aggregated economic variables are systematically specified. With a 
macroeconometric model, the structure and the dynamic behavior o f t h e economy can 
be investigated on a more concrete basis. 
The background foundations of macroeconometrics had their origin in 
nineteenth-century investigations dealing with various aspects of quantitative 
economics. Professor Jan Tinbergen was one of the pioneers who had contributed 
directly to the early works in macroeconometrics. His seminal work, Business Cycles 
/.// lhe United Slales of America I9I9-I932, was published in 1939. Tinbergen's 
• model was an annual model of the US economy, fitted by ordinary least squares to 
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data for the period 1919-1932. There were 31 behavioral equations and 17 identities, 
for a total of 48 equations. Tinbergen's model can be decomposed into four sectors 
which include the final demand sector, the price wage sector, the financial sector and 
the income distribution sector. Tinbergen attempted to use his econometric model to 
study the empirical counterpart of Keynes's multiplier. Other examples of early 
contribution to macroeconometric modelling include Lawrence R. Klein's Economic 
Fliictuations in (he Unifed Slates published in 1950, the Klein-Goldberger Model 
which made its debut in 1955 and the Brookings model of the 1960s. 
In Hong Kong, the eaiiiest published macroeconometric models are the ERC 
forecasting model of the Hong Kong economy by Lin (1979) and the dynamic 
macroeconometric model for the Hong Kong economy by Hsueh and Chow (1981). 
The model constructed by lisueh and Chow was a small one that contained only five 
equations. All variables in the model were measured in nominal terms. This small 
scale model lost a great deal of simultaneity between the economic variables of the 
economy. 
On the other hand, the ERC forecasting model (or simply ERC model), 
developed by the Economic Research Center of the Chinese University o f H o n g Kong 
was a more disaggregated model and have been used for short term forecasting and 
policy analysis since early 1980s. Over the years, the ERC model has been revised 
regularly to take advantage of data revisions and new research findings (see, for 
example, Chou and Lin (1994) which introduced the error correction mechanism into 
the model estimation). The 1998 version of the ERC model includes 134 variables, 33 
behavioral stochastic equations and 47 identities. With the introduction of the error 
. correction mechanism, the performance of the ERC model has been greatly improved. 
.4 
Objective of the Study 
One of the main features of the ERC model is that it emphasizes the relationship 
between variables in the real sectors of the economy. The relation between the 
fmancial and the real sectors in the economy is relatively weak. This feature limits the 
uses of the ERC model in studying the full impact of the financial crisis on the Hong 
Kong economy, lt may also underestimate the impact of changes in government 
policies on the economy. According to Davis (1987), the omission of the efTects o f t h e 
financial sector on the economy from a model may lead to false predictions of the 
consequences of policy changes or of exogenous shocks to the system. 
The purpose of this thesis is thus to extend the 1998 version of the ERC model 
so that the linkage between the financial and the real sectors is strengthened. The new 
version of the ERC model can be used to evaluate the effects of the changes in 
financial variables, such as stock prices, on the Hong Kong economy and to evaluate 
the effectiveness of various government policies properly. Major changes in the new 
version of the ERC model include the introduction of the equations for stock price 
index, the Hong Kong dollar money supply, and the introduction of financial wealth 
in the private consumption expenditure equations. 
Data Sources 
Most o f t h e data used are taken from tlie data bank of the Economic Department 
o f t h e Chinese University o f H o n g Kong. Other data sources include the Hcmg Kong 
Monlhly Di^esf ofSlalisHcs and the Hon^ Kong Aturual Digest qfSta1is1ics published 
by the Census and Statistics Department of the Hong Kong government. The money 
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supply data are mainly collected from the Monthly Slatistical Bnllefin published by 
the Hong Kong Monetary Authority. 
This thesis is organized as follows. Chapter II is a general discussion of the 
Hong Kong economy. In chapter TIl, the methodology and the specification of the 
model are discussed. The estimated model and the evaluation of the model 
performance are given in chapter IV. Policy simulations and the dynamic multiplier 




GENERAL DESCRIPTION OF THE 
ECONOMY OF MONG KONG 
Hong Kong is a small, open and free economy with a total land area amounted to 
1092 square kilometres or about 413 square miles. Terrain in Hong Kong is rocky and 
hilly, only some 16% is built up and 7.5% is suitable for crop and fish farming. With 
more than 6 million people. Hong Kong is one of the most densely populated urban 
economies in the world. -
During the period 1967 to 1997, Hong Kong's economic growth, as measured by 
growth rate of the real gross domestic product (GDP), averaged about 7% a year, a 
rate that doubles the size of the economy in about 10 years. The size of the Hong 
Kong economy thus defined has expanded about 8-fold during the period. Table 1 
shows the total and per capita real GDP during the period 1967-1997. As a small, 
natural resource-poor territory. Hong Kong's economic success owes a great deal to 
remarkable performance of the external trade sector. The exports of goods to GDP 
ratio increased from 39.1% in 1967 to I68.7% in 1997, indicating the highly export-
led nature of the economy. On the other hand, the imports of goods to GDP ratio also 
increased from some 46.1% in 1967 to about 184.3% in 1997. The large volume of 
imports is to meet the needs of Hong Kong's teeming populace and input 
requirements of her diverse industries. Table 2 exhibits the percentage share of 
exports and imports of goods in GDP during the period 1967-1997. ln fact, Hong 
Kong had a chronic deficit in trade in merchandise. The sustained merchandise 
• deficits, however, have not been a matter of great concern since these deficits in the 
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current account of Hong Kong's visible trade have been compensated for by net 
income from invisible trade such as tourism, financial services, shipping and other 
port services. 
After the discussion on the external trade sector, we now turn to the discussion 
on the industrial structure o f t h e Hong Kong economy. Primary production has never 
been important in Hong Kong. Its relative GDP contribution has decreased to not 
more than 0.1% in recent years. Within secondary production, manufacturing 
accounts for the largest share in terins ofboth the GDP and employment. However, its 
relative contribution to the GDP declined steadily from about 24% in 1980 to only 
9.3% in 1997. ln terms of employed labor force, the share of manufacturing in total 
employment also saw a steady decline form about 41% in 1981 to 9.7% in 1997. In 
fact, since the early 1980s, manufacturing employment in Hong Kong has not only 
continued to edge downward in relative terms but also in absolute numbers. On the 
other hand, the contribution of the teiliary services sector as a whole to the GDP rose 
from around 65% in the early 1980s to 84% in 1995. At the same time, its share in 
total employed labor force increased from about 47% in 1981 to 79% in 1996, 
ln the realm of public finance and public policy making. Hong Kong is perhaps 
the only economy thal has continued to adhere to small government and the 
neoclassical principles of minimal government intervention. The public expenditure 
has remained comfortably below 20% of the GDP for the last decade. Compare with 
other developed countries such as Canada and United States, the number is 44.7% and 
33.3% in 1996 respectively, ln Sweden, the number is even higher, standing at 64.7% 
in 1996. ln public policy making, the Hong Kong government takes the view that, 
• except where social considerations are over-riding or severe market failures dictate, 
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the allocation of resources in the economy is best left to market forces. Given this 
belief, the Hong Kong government has adopted the so-called 'positive non-
interventionism' policy. In Hong Kong, the primary role of the government is to 
provide a sound, legal and administrative framework and the necessary infrastructure 
conducive to economic growth and prosperity. About the tax system. Hong Kong 
adheres to the territorial source rather than residence principle of income taxation. 
This territorial source concept means that only those profits and emolument incomes 
arising in or derived from sources within Hong Kong are liable to tax. Another feature 
o f t h e tax system in Hong Kong is that, unlike the situation in most countries, there is 
no tax imposed on capital gains and on dividends paid by corporate companies. 
Of the money sector in Hong Kong, the most remarkable feature is the linked 
exchange rate system. The mechanism of the system is already mentioned in the 
introduction and will nol be repealed liere. Rather, tlie implication of the adoption of 
the linked exchange rate system would be discussed. The adoption of the system 
basically involves the substitution of US monetary policy for Hong Kong's monetary 
policy. This means Hong Kong cannot have a monetary policy of her own any more. 
Moreover, lhe nominal exchange rate of the Hong Kong dollar is no longer a variable 
in the economy's adjustment process. Instead, the money supply, interest rates and the 
level of economic activity adjust to the balance of payment. 
About the financial sector, its importance to Hong Kong can be seen in an 
international comparison. Hong Kong is the world fifth or even fourth largest 
international banking center in terms of volume of external banking transaction. She 
is also the fifth largest foreign exchange trading center in the world, behind only the 
. UK, the US, Japan and Singapore. Moreover, lhe stock market in Hong Kong is the 
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second largest in Asia or the eighth largest in the world in terms of total market 
capitalization. 
The lasl thing to mention in this section is tlie inflation rate in Hong Kong. Table 
3 shows the inflation rate, which is measured by the rate of change of consumer price 
index (A) of the economy during 1967-1997. Before the linked exchange rate regime, 
the inflation rate in Hong Kong is largely affected by the import price. For example, 
the tremendous high rise of price in 1973 and 1974 was attributed to the sharp rise in 
crude oil price administered by the O.P.E.C. (Organization of Petroleum Exporting 
Countries) which resulted in an extraordinary rise in prices of imports. After the 
implementation of the linked exchange rate system, one more variable has to be taken 
into consideration for the explanation of the inflation rate in Hong Kong, that is, the 
US inflation rate. As stated above, the adoption of the linked exchange rate system 
basically involves the substitution of US monetary policy for Hong Kong's monetary 
policy. The loss of control over the money supply implies the loss of control of the 
rate ofinflation. According to the Purchasing Power Parity doctrine, the inflation rate 
in Hong Kong will then be determined largely by the US inflation rate. 
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CHAPTER III 
METHODOLOGY AND THE SPECIFICATION 
O F T H E ERC MODEL 
This chapter presents the procedures in specifying the equations in the ERC 
model. The focus of the discussion is on the error correction mechanism. The error 
correction mechanism is attractive in econometric study in the sense that it is 
compatible wilh both long run relationships among variables and short-run 
disequilibrium behavior. It is widely used in the ERC model. The plan of this chapter 
is as follows. The problem of nonstationarity is discussed first, followed by the 
discussion of two unit-root tests. The last part of the chapter presents the discussion 
on the co-integration test and the error correction mechanism. 
Nonstationarity in economic liine series has been regarded as a problem in 
econometric analysis. The presence of nonstationary variables in a regression model 
may bring to the problem of spurious regression. A spurious regression refers to a 
high f(2 and /-statistics that appear to be significant but a very low DW test statistic. 
Regressions of this type may have no economic meaning at all. So before any sensible 
regression analysis can be done, it is important to pre-test each variable and identify 
the order ofintegration. 
Unit-Root Tests 
The unit-mot test is a test designed for identifying the order of integration of a 
series. According to Engle and Granger (1987), a nonstationary time series which can 
• be transformed to a stationary series by differencing c/ times is said to be /nfegrafeci of 
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order d, denoted by I(d). The most commonly used unit-root test is the augmented 
Dickey-Fuller test (ADF test) (1979, 1981). The ADF test is employed to test for the 
order ofintegration of the variables in this study. As the ADF test is a standard test in 
economic time series analysis, the procedures involved in the test will not be 
discussed in detail. 
Apart from the ADF test, another unit-root test is also considered in this study. 
The unit-root test developed by Elliott, Rothenberg and Stock (ERS) (1996) is a test 
with high power. They propose a simple modification of the ADF test such that the 
modified test, referred to as the DF-GLS test, is more efficient than the conventional 
ADF test. ERS obtain the asymptotic power envelope for unit-root tests by analyzing 
the sequence ofNeyman-Pearson tests of the unit-root null hypothesis {a = 1) against 
the local alternative of a = 1 + c/T in the Guassian AR(/; + 1) model, for which T is 
the sample size and c is some constant. Based on asymptotic power calculation, it is 
shown that a DF-GLS test can achieve a substantial gain in power over the 
conventional unit-root tests. 
The test procedures are as follows; let {少,} be the data process under 
examination. The test that allows for a linear time trend, denoted by DF-GLS: is 
conducted based on the following regression: 
M > ; = " i , X - . , + i > , 0 - 0 ( + " , (3.1) 
厂-丨 
where L is the lag operator; //, is a white noise error term; /; is chosen according to the 
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AIC; and y； , the locally detrended data process under the local alternative of a , is 
given by: 
X = y , - - , P (3.2) 
with z, = ( l , /) and p being the regression coefficient of y, on 2, , for which y , = (yu 
{ l - m . ) y , ^ ...’ { l - m . ) y , . y and ? ,= (z,, ( l - ^ ) z , , … , ， { \ - a L ) z ^ y . The DF-
G L S ' test statistic is given by the conventional /-statistic testing ao = 0 against the 
alternative o f " o < 0 in regression (3.2). ERS recommend that the parameter c , which 
defines the local alternative through a = 1 + c / T , be set equal to - 13.5. For the test 
without a time trend, denoted by DF-GLS"’ it involves the same procedure as the DF-
GLS ' test, except that y； is replaced by the locally demeaned series y | ' and z, = 1. In 
this case, the use of c = - 7 is recommended. The DF-GLS" test shares the same 
limiting distribution as the usual ADF test in the no-deterministic case. 
Some finite-sample critical values have been estimated by ERS (1996) for the 
D F - G L S ' t e s t based onp = 0. However, Cheung and Lai (1995a) suggested that the 
finite-sample distribution of the ADF test is rather sensitive to the lag parameter. 
Therefore, it is inappropriate to apply the same set of critical values to tests with 
different values of p. Thus, the lag-adjusted critical values should be used for the test. 
The lag-adjusted critical values used in this study are generated by using the response 
surface equation suggested by Cheung and Lai (1995b). 
The ADF test and the DF-GLS test are performed for thirteen variables in the 
model. Table 3 summarizes the results of the tests. The reason for testing these 
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thirteen variables is that they are the newly introduced variables to the model. 
Stationarity property of other variables included in the model has already been 
examined prior to this study and need not to be tested again. 
To avoid the problem of spurious regression, only the stationary series should be 
used in an equation. As most of the economic series are found to be integrated of 
order one, they have to be differenced once to become stationary before entering an 
equation. The disadvantage ofus ing differenced variables in an equation is that it can 
only capture the short run behavior but not the long ruii equilibrium relationship. The 
reason is simple. At the steady state, the value of any variable would be equal to its 
long run equilibrium level in all periods. This implies the differences of any variable 
at the steady state would always be equal to zero, ln that case, both the dependent and 
the independent variables would become vectors of zero and as a result, no equation 
for the long run equilibrium relationship can be formed. 
The above stated problem can be solved by introducing the error correction 
mechanism into the equations. The equations specified in error correction form 
contain both levels and differences of variables and are compatible with the long-run 
relationship among variables and the short mn disequilibrium behavior. The error 
correction term included in the equations is suggested by the co-integration tests. 
Three co-integration tests are performed in this study and they are discussed below. 
Co-integration and Error Correction Model 
Generally speaking, if there is a linear combination of I(1) variable that is I(0), 
such variables are said to be co-integrated. The co-integration tests are used to 
. examine for the existence of such linear combination. The three approaches to co-
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integration analysis used are the Engle-Granger (1987) residual-based approach, the 
Johansen's (1988, 1991) maximum likelihood approach and autoregressive distributed 
lag (ARDL) approach (Pesaran et al. 1996). The first two approaches required the 
predetermination of the order ofintegration of the variables under investigation while 
the last one, the ARDL approach, does not have such requirement. The first two tests 
are standard tests in economic time series analysis and the procedures involved in 
them will not be discussed in detail here. On the other hand, the ARDL approach is 
not so commonly used as the first two tests, a more detail discussion will be given on 
it. -
The main advantage of using the ARDL approach is that it can be applied 
irrespective of whether the variables under investigation are stationary or not. This 
can avoid the pre-testing problems associated with the two standard tests, ln other 
words, this approach allows the inclusion of both 1(1) aiid 1(0) variables in the error 
correction term. 
The existence of the long-run relation among the variables under investigation is 
tested by computing the F-statistic for testing the joint significance of the lagged 
levels of the variables in the error correction forni of the underlying ARDL model. 
For example, the error correction version of the ARDL(1,1,1) model in the variables 
Y, Xi and X2 is given by: 
f 
AY, = ao + aiAY,.i + a2AXi.,.1 + a3AX2.,.1 
+ PlY,.,+P2X,,M + p3X2.M+^t (3.3) 
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The null hypothesis to be tested is 'non-existence of the long run relationship' 
defined by: H(): Pi = p2 = p3 = 0. As said before, the relevant statistic of the test is the 
familiar F-statistic for thejoint significance o f p i , P2, and p3. However, the asymptotic 
distribution of the F-statistic of this test (denoted by F(Y | X|, X2)) is non-standard. 
Pesaran et ai. (1996) have tabulated the appropriate critical values for different 
numbers of regressors, and whether the ARDL model contains an intercept and/or 
trend. They give two sets of critical values. One set assuming that all the variables in 
the ARDL model are I(I), and another computed assuming all the variables are I(0). 
For each application, this provides a band covering all the possible classifications of 
the variables into 1(0) and 1(1), or even fractionally integrated, lf the computed F-
statistic falls outside this band, a conclusive decision can be made without needing to 
know the order of integration of the underlying variables. If the computed statistic 
falls within the critical value band, the result of the inference is inconclusive and 
depends on whether the underlying variables are 1(0) or I(1). 
After performing the co-integration tests, the next step is to estimate the error 
correction equation. According to the Representation Theorem ofEngle and Granger 
(1987), any co-integrated variables can be represented by error correction model. For 
example, if the co-integrating vector suggested by one of the tests for the variables X’ 
Y and Z is (],-p1,-P2). That is, in the long run equilibrium, 
X = Po + P, Y + p 2 Z (3.4) 
This long run equilibrium relationship can then be used to explain the short riin 
behavior of the variable X. The change in X is influenced by the deviation from the 
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long run equilibrium of the co-integrated variables. The equation for the variable X 
thus has an error correction form, 
AXi = a , + a2 AY, + a3 AZ, + a4 (X,., - P,Yi., - P2Z,.,) + / / , (3.5) 
Note that equation (3.5) contains both levels and differences of variables so that 
it is compatible with both the short run behavior and the long run equilibrium 
relationship among the variables. At the steady state, all the differences of variables 
become vectors of zero. Equation (3.5) is reduced to, 
ot4(Xi-, -P,Y,. , - P2Z,.,) = O (3.6) 
I f t he coefficient 0c4 is not equal to zero, equation (3.6) can be re-written as, 
X,., = p,Y,. ,-p2Z,. , (3.7) 
which is the long run equilibrium condition, lt should be stressed that i f t he speed of 
adjustment coefficient 0c4 in equation (3.5) is equal to zero, the change in x does not 
respond to the deviation from long run equilibrium in time ( t- l) at all. Thus, there is 
no error correction in equation (3.5). On the other hand, the absolute values of the 
speed of adjustment coefficient must not be larger than one or else the system will 
become unstable. Table 5 shows the results of the unit-root test for the error 
correction terms included in equation (1), (3), (72), (73) and (76). The results suggest 
. that the error correction terms suggested by the co-integration tests are all l(0). The 
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stationarity property of the error correction tenns included in the other equations has 
already been examined prior to this study and need not be repeated here. 
The ERC Model 
By mixing the knowledge on the economic background of the Hong Kong 
economy along with the theoretical consideration, the inacroeconometric model for 
the Hong Kong economy can be set up. This section presents the extended version of 
the ERC model. The model is basically aggregated into seven sectors: namely private 
consumption, investment, foreign trade, manufacturing and labor, price, financial, and 
fiscal sectors, lt contains 150 variables, 37 behavioral equations and 40 identities. The 
model focuses on the demand side of the economy only. 
The specifications of the equations iii the modified ERC model follow largely 
the 1998 version. Major changes are found in the specifications of the equations of the 
private consumption expenditure and the financial sectors. Two of the consumption 
functions (equations I and 3) are re-specified and new equations are added to the 
financial sector (equations 71 to 77). 
The equations in the model are fitted to annual observations for the sample 
period 1966 to 1997 except for the equation of the Hong Kong dollar credit to private 
sector’ the Hong Kong Dollar money supply definition three (HlCMS3) and the 
consumption expenditure on durable goods. The estimation period is from 1980 to 
1997 for these three equations because the data for some variables included in the 
three equations are not available before 1980. 
Lastly, it should be stressed that the equations of the model are the final outcome 
• of considerable experimentation with respect to functional form and included 
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variables. The choice of the final equations was a compromise between goodness-of-
fit and judgmental criteria involving prior constraints on coefficients suggested by 
economic theory. The convergence of the whole model is also taken into 
consideration when choosing the final equations. 
Private Consumption 
The private consumption sector consists of five equations of which four are 
stochastic behavioral equations and the remaining one is aii identity. The four 
stochastic behavioral equations are the equations for private consumption expenditure 
on durable goods (CPD), private consumption expenditure on food (CPF), private 
consumption expenditure on non-durable goods (CPN) and private consumption 
expenditure on services (CPS). Of the four equations, two of them are estimated in 
error correction form. Per capita data are used in all the four equations. 
The first equation is the equation for the private consumption expenditure on 
durable goods (CPD) (Equation (1)). It is specified in error correction form. In the 
equation, the real private consumption expenditure on durable goods is determined in 
the short and long mn by the real disposable income (Y), which is the difference 
between the real direct tax from the real gross domestic product at factor cost, lt is 
also determined in the long run by the prime lending rate (IBL) and a wealth index 
(HKMS3/(PCP)). The real disposable income (Y) is used to capture the income effect. 
The expected sign of the coefficient of Y is positive. The variable nominal prime 
lending rate is used to reflect the cost of present consumption. The interest rate effect 
on the consumption expenditure is expected to be negative. The Hong Kong dollar 
• money supply definition three (HlCMS3) is used to construct the wealth index. Under 
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this definition of the money stock, the currency in circulation and all the deposits with 
the authorized institutions held by the non-bank private sector are included . In other 
words, the Hl<'MS3 is in fact pal1 of the financial wealth of the private sector and can 
be used to capture the wealth effect on consumption. The expected sign for the 
coefficient of the wealth index is positive. 
The second equation of the private consumption sector is the equation for private 
consumption expenditure on food (CPF) (Equation (2)). It is also specified in error 
correction form . In the equation, the private consumption exp.enditure on food is 
related in the long run to the real total domestic demand (TDD). When the total 
domestic demand increases, the demand for food is expected to increase too. The 
expected sign of the coefficient of TDO is positive. A dummy variable (DMCPF) to 
account for the recession periods is also included into the equation. 
The third equation is the equation for private consumption expenditure on non-
durable goods (CPN) (Equation (3)) . It depends on real GDP (GDPMP), which 
proxies the income level, and a wealth index (HSl/(PCP)), which account for the 
wealth effect, in short rUIl . A dummy variable (OMCPN) to account for economic 
recessions is also included in the equation. The construction of the wealth index used 
in this equation follows the work of Hall (1978) . It is used to capture the effects of the 
stock price index on the real sectors. Both the real GDP and the wealth index are 
expected to be positively related to the consumption expenditure on non-durable 
goods. 
The last stochastic equation in the private consumption sector is the equation for 
private consumption expenditure on services (CPS) (Equation (4)) . It is related to the 
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TDD in the shoit run. The coefficient of the TDD is expected to be positive. A 
dummy variable (DMCPS) to account for economic recession is also included. 
The private consumption expenditure on goods other than the expenditure in 
domestic market (CPO) is an exogenous variable in the model, lt is included in the 
identity linking total private consumption expenditure (CP) (Equation (5)) and its 
components (CPD, CPF, CPN, CPS and CPO). The five equations of the private 
consumption sector can be written as: 
( 1 ) - 0 = C i ( - ( > 0 i ’ l n ( � . i � l n ( = ) . . i , - - i ) 
CPF CPF TDD (2) Aln( ^ ) = C2(ln( ^ ).,, ln( ^ ) . , , DMCPF) 
N N N 
(3) A I n ( ^ ) = C 3 ( A l n ( ^ ^ ) , A I n ( - i : l ^ ) X D M C P N * A l n ( ^ ^ ) ) 
N N PCP * N N 
p p S TDD 
( 4 ) A l n ( - ) = C 4 ( A l n ( ^ ) , DMCPS) 
N N 
(5) CP = CPD + CPF + CPN + CPS + C 0 
Fixed Investment 
The gross domestic capital formation (CF) is composed of five items, namely, 
the private investment in building and construction (IPBC), private investment in 
plant, machinery and equipment (lPPD), transfer costs of land and building (lPPL), 
real estate developers margin (REDM) and government investment (lG). IPBC and 
IPPD are endogenous variables in the model, while the remaining variables are 
exogenous. All the variables included in the equations in this sector are in constant 
dollars term. 
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The equation for the private investment in building and construction (IPBC) 
(Equation (6)) is specified in error correction form. The IPBC depends on the real 
GDP and real estate developer's margin (REDM) in the short run and on REDM in 
the long mn. A dummy variable (D70) which accounts for the building cycle also 
included. Bolh the REDM and the real GDP are expected to be positively related to 
the private investment in building and construction. 
The equation for the private investment in plant, machinery and equipment 
(IPPD) (Equation (7)) is specified in first-difference form. The IPPD is related to the 
total domestic demand (TDD) and total exports of goods (EC). A dummy variable 
(D74) for the economic recessions is also included. The sign of the coefficient of the 
TDD and EC are both expected to be positive. 
Equation (64) and (65) are the equation of the capital stock in building and 
construction in private sector (KPBC) and the equation of the capital stock in plant, 
machinery and equipment in private sector (KPPD) respectively. The specification of 
these two equations follows the perpetual inventory method of King and Levine 
(1994). The depreciation rate of the capital stock is assumed to be constantly equal to 
7%. Thus, the capital slock in current year would be equal to 93% of last year's 
capital stock plus the investment in current year, ln equation (66) the depreciation of 
private investment in plant, machinery and equipment, and in building and 
construction (DC) depends on the two depreciation rates d (the depreciation rate for 
plant, machinery and equipment) and DR (the depreciation rate for building and 
construction). The total stock of capital is estimated in equation (59) by summing up 
the KPBC and the KPPD. The equations of the fixed investment sector can be written 
• as: 
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(6) Aln(lPBC)=I,(In(lPBC).,,ln(GDPMP).,, ln(REDM).,, Aln(REDM), D70) 
(7) Aln(IPPD) = I2(Aln(TDD), Aln(EC), D74) 
(8) CF = IPBC + lPPD + IPPL + REDM + IG 
(59) K = KPBC + KPPD 
(64) KPBC = 0.93 * I<PBC., + IPBC 
(65) KPPD = 0.93 * KPPD., + IPPD 
15 19 
(66) D C = � 1 丨 * lPPD., + 2 ] D R | * IPBC., 
i=0 尸0 
Forei|fn Trade 
The export sector consists of ten equations, of which five equations are identities 
for domestic expoi1s (DEC59 and DEC), re-exports (RE), total exports of goods (EC) 
and total exports of goods and services (E). The other five are stochastic behavior 
equations that explain the domestic export of goods and services. No behavioral 
equation for re-exports is specified. This means RE is exogenous in the model. It is 
the sum of re-exports of goods under SlTC 0 and 1 (RE01), SlTC 2 and 4 (RE24), 
SITC 3 (RE3) and SlTC 5 to 9 (RE59). Moreover, as re-exports of goods are included 
in the identities involving total exports and imports of goods, the effect of re-exports 
on GDP will be cancelled out no matter how they fluctuate over time. All the 
variables included ln the exports sector are in constant dollar term. 
The demand for domestic exports of goods includes four SlTC categories of 
commodities, namely, domestic exports under SITC 0 and 1 (DEC01), SlTC 2 and 4 
(DEC24), SITC 3 (DEC3) and SlTC 5 to 9 (DEC59). The behavior equation for the 
. domestic exports of goods under SlTC 0 and 1 (DEC01) (Equation (9)) is in error 
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correction form, in which DEC01 is determined by relative prices of Hong Kong 
exports to world exports (REXW) in both short run and long run. As the relative price 
increase, which means domestic exports are becoming more expensive relative to 
other countries' exports, the demand for domestic exports is expected to decrease. So 
the expected sign of the coefficient o fREXW is negative. A dummy variable (D88) is 
also included to account for external shocks. 
The demand for domestic exports of goods under SlTC 5 to 9 is studied in 
details with three stochastic behavioral equations focusing at three major export 
markets, namely the European Union- (EEC), the US and China. Specifically, the 
domestic exports of goods under SITC 5 to 9 to the European Union ^)ECEC) 
(Equation (10)) depend on the relative prices of Hong Kong exports to the EEC 
(REXGER)(the prices of exports of Germany were used as a proxy for those of the 
EEC), the lagged DECEC and spline variables (T and T89). The expected sign of the 
coefficient ofREXGER is negative. 
The equation for the domestic exports of goods under SITC 5 to 9 to the US 
(DECUS) (Equation (11)) is specified in error correction form in which DECUS 
depends on the relative prices of Hong Kong exports to US exports (REXUS) in the 
long run. A dummy variable (DMDECUS) is also included in the equation to account 
for the external shocks. The expected sign of the coefficient o fREXUS is negative. 
The next equation is the equation for the domestic exports of goods under SITC 
5 to 9 to China (DECC) (Equation (12)). DECC depends on the lagged DECC, the 
GDP of China (GDPC) and the lagged trade-weighted effective exchange rate index 
(EX). A dummy variable (DMC) is included to account for China's recent 
macroeconomic adjustment. As the GDP of China, which is a proxy of the income 
.24 
level of China, increases, their demand for oiir domestic exports is expected to 
increase. The expected sign o f the coefficient o fGDPC is positive. The expected sign 
of the coefficient o f the EX is negative. 
The domestic exports ofgoods under SlTC 5 to 9 to other countries (DECROW) 
and the domestic exports of goods under SlTC 2 to 4 (DEC24 and DEC3) are 
exogenous in the model. 
The equation for the exports ofservices (ES) (Equation (17)) is specified in error 
correction form in which ES depends on the international movement of commercial 
cargoes (IMCC) in both long run and,short run. It also depends on the lagged trade-
weighted effective exchange rate index (EX). The expected sign of the coefficient of 
lMCC is positive while the expected sign of the coefTicient o f E X is negative. 
The total exports of goods (EC) (Equation (16)) is equal to the sum of the total 
domestic exports of goods and the total re-exports of goods. The total exports of 
goods and services (E) (Equation (18)) is equal to the sum of the total exports of 
goods (EC) and the total exports ofservices (ES). The equations in the exports sector 
can be written as: 
(9) A(DEC01) = E,(DECOl.i, A(REXW), REXW.,, D88) 
(10) ln(DECEC) = E2(DECEC.,, REXGER.,, T, T89) 
(11)Aln(DECUS) = E3(ln(DECUS.,, REXUS.,, DMDECUS) 
(12) DECC = E.,(DEC:C,, GDPC.,, DMC) 
(13) DEC59 = DECEC + DECUS + DECC + DECROW 
(14) DEC = DEC01 + DEC24 + DEC3 + DEC59 
(15) RE = RE01 + RE24 + RE3 + RE59 
• (16) EC = DEC + RE 
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(17) Aln(ES) = E5(ln(ES)., Aln(IMCC), ln(IMCC)-l, EX.,) 
(18)E = EC + ES 
PFC 
(68) REXUS = 
PEUSA * EXUSA 
PRC 
(69) REXGER 二 
PEGER * EXGER 
P F r 
(70) REXW = 
PEW * EXUSA 
Total imports (M) have two components, imports of services (MS) and imports 
of goods (MC) which are then further divided into retain imports (RM) and re-exports 
(RE). The model has three stochastic equations specifying the demand for retained 
imports under SlTC 0 and 1 (RM01), SITC 3 (RM3) and SlTC 5 - 9 (RM59) and one 
equation for the behavior of imports of services (MS). The retained imports under 
SlTC 2 (RM2) and 4 (RM4) and re-exports are treated as exogenous variables and 
they are linked with other imports variables by five identities. Per capita variables are 
used in the equations. 
The equations for retained imports iinder SITC 0 and 1 (RM01), SITC 3 (RM3) 
and SITC 5 - 9 are all specified in error correction form. RM01 (Equation (19)) is 
determined in the short run and long run by real GDP (GDPMP) and the relative price 
of the unit index for imports of goods under SITC 0 and 1 (PM01) to the domestic 
price index (PC). With an increase in real GDP, the demand for imports is expected to 
increase. On the other hand, an increase in PM01 relative to PC, which means that the 
imports are now becoming more expensive relative to domestic goods, would lead to 
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a decrease in demand for impol1s. So, the· expected sign of the coefficient of GDPMP 
, , , I 'I Id ' f' I f~' f PM 0 1 , , IS positive w 11 e t le expecte sign o · t le coe llClent 0 -- IS negative. 
PC 
The retained imports under SITC 3 (RM3) (Equation (20)) is determined by real 
GDP (GDPMP) in both sholt run and long run . A dummy variable (DJ) to account for 
the low demand for oil impol1s is also included. The expected sign of the coefficient 
of GDPM.P is also positive. 
The demand for retained impol1s under SITC 5 - 9 (RM59) (Equation (21» 
depends on the real GDP (GDPMP) in both long run and shol1 run and a dummy 
variable (DM59) which is included to account for the effect of economic recessions. 
The expected sign of the coefficient of GDPMP is positive. 
The equation for the imports of services (MS) (Equation (26)) is also specified in 
error correction form. MS is determined by real GDP (GDPMP) in both short run and 
long run and by the implicit price deflator of imports of services (PIMS) relative to 
the implicit GDP deflator (P) in short run . A dummy variable (DMS) is also included 
to account for economic recessions and structural changes. The expected sign of the 
f~ , f G ' , 'I ' f f~ , f P IM S coe llClent 0 DPMP IS positive. T le expected sign 0 the coe 'llClent 0 - - IS 
P 
negative. 
The total imports (M) (Equation (27)) is the sum of its two components namely 
the imports of services (MS) and the impolts of goods (MC) . The equations of the 
impolts sector can be written as : 
(19) ~In( RMOl ) = M,(ln( RMOl )_1, In( GDPMP )_1 , In( PMOl )_1, ~In( GDPMP), 
N N N PC N 
~ In( PMO 1 
rc)-I) 
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w � A , / _ 3 � 、"，，RM3� , G D P M P , � G D P M P � _ 
(20) A I n ( - ^ ) = M 2 ( I n ( - ^ ) . , , l n ( ^ ^ - ~ " ) . , . A l n ( ~ ~ - ~ ~ ) , D3) 
N N N N 
… � . , R M 5 9 , u , R M 5 9 � , , G D P M P \ , , , GDPMP , … … 
(21) A ( - ^ ) = M 3 ( - ^ ) - , , l n ( ~ " - " ^ ) - , . A l n ( ~ " - ~ ~ ) , DM59) 
N N N N 
(22) MC59 = RM59 + RE59 
(23) MCOl - RM01 + RE01 
(24) MC3 = RM3 + RE3 
(25) MC = MCOl + RM2 + RM4 +RE24 +MC3 +MC59 
� � A , . M S � u ,, ( M S � , ‘ G D P M P � A , ( G D P M P � ^ ; ( P l M S � … ^ � 
(26) A l n ( - ) = M 4 ( l n ( - ) . , , l n ( ^ > - ~ ~ ) - i , A l n ~ ~ - ~ ~ , A l n ( — ^ , DMS) 
N N N N P 
(27 )M = MC + MS 
The equation for the visible trade balance (TB) (Equation (57)) is an identity in 
which the visible trade balance is equal to the nominal domestic exports of goods 
(DEC*PDEC) minus the nominal domestic imports of goods ((MC)*PlM) plus the 
nominal re-exports of goods (RE*PRE). The equation is written as: 
(57) TB = DEC * PDEC - (MC) * PlM + RE * PRE 
Manufacturing and Labor 
There are two stochastic behavior equations for manufacturing sector in the 
model. The first bne is for the value added in manufacturing sector (XM). The 
equation for XM (Equation (32)) is specified in erior correction form. As most of 
Hong Kong's manufacturing output is eventually exported, the output level of the 
manufacturing sector is explained by the foreign demand for Hong Kong's domestic 
. exports, ln the equation, XM is determined by the total domestic exports of goods 
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(DEC) in both long mn and short run. The expected sign of the coefficient of XM is 
positive. A dummy variable (D6) is also included to capture the recent change in the 
economic structure. 
The second equation is for the nominal wage rate index (including fringe 
benefits) for manufacturing workers (WMF) (Equation (33)). The equation is 
specified in error correction form in which WMF is determined by the implicit GDP 
deflator (P) and the unemployment rate (UE) in both long mn and short mn. The 
nominal wage rate index is expected be positively related to the implicit GDP 
deflator. On the other hand, if unemployment rate increases, people may be willing to 
accept a job with lower wage rate. So the unemployment rate is expected to be 
negatively related to the nominal wage rate index. 
The model also has an equation for the wage rate index in building and 
construction sector (WBC) (Equation (37)). The equation for WBC is also specified 
with the error correction mechanism, ln the equation, WBC depends on the implicit 
GDP deflator (P) in the short run. A dummy variable (D87) is also included for 
structural changes. 
The total labor force (NC) (Equation (35)) is featured in the model where NC is 
related in both short run and long run to the total number of the population (N). The 
expected sign of the coefficient of N is positive. With the total number of employed 
persons (NE, which is equal to the sum of persons engaged in manufacturing sector 
(NIM) and persons engaged in all sectors except manufacturing sector (NEO)), the 
unemployment rate (UE) (Equation (36)) is determined by comparing NE to NC in an 
identity. The equations in this sector can be written as: 
. ( 3 2 ) AXM = L,(A(DEC), DEC.,, XM.,, D6) 
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(33) AIn(WMF) = L2(ln(WMF).,, ln(P).,, UE.,, Aln(WMF).,, Aln(P), AUE) 
(34) NE = NlM + NEO 
(35) A(NC) = L3(NC.,,N., ,A(N)) 
NE 
(36) UE = ( 1 — — ) * 100 
NC 
(37) Aln(WBC) = U(AIn(P), ln(WBC).,, D87) 
Prices 
There are nine stochastic equations to determine the export price and a number 
of domestic price dellators in the model. The domestic price deflators determined in 
the model include the consumer price index (A) excluding the services sector (PCNS), 
the rent index (PRA), the implicit price detlator of private consumption expenditure 
(PCP), private investment in building and construction (PIPBC), private sector 
investment in plant, machinery and equipment (PIPPD), government consumption 
expenditure (PCG), and public investment (PlG). Except for the equation o f P C P , all 
the equations determining the domestic price deflators in the model are specified in 
crror correction fbrm. 
The consumer price index (A) excluding the services sector (PCNS) (Equation 
(38)) is determined in both short run and long run by the rent index (I)RA). lt also 
determined in the long run by the nominal wage rate index (including fringe benefits) 
for manufacturing workers (WMF). The two variables capture the cost-push inflation 
in the economy. A dummy variable (DMPCNS) to account for the effect of economic 
recession and structural changes is also included in the equation. The expected sign of 
the coefficient o f P R A and WMK are both positive. 
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The consumer price index (A) (PC) (Equation (39)) is the weighted average of 
the consumer price index (A) excluding the serviced sector (PCNS) and the consumer 
price index of the services sector (PCS). WS is the weight of the services sector in the 
consumer price index (A) and PCS are treated exogenously in the model. 
The rent index (PRA) (Equation (41)) is determined in the short mn and long run 
by the consumer price index (A) (PC). A positive sign is expected for the coefficient 
o f P C . 
The implicit price deflator of private consumption expenditure (PCP) (Equation 
(42)) is explained by the price deflator ofiinports ofgoocis (PlM) in the short run. The 
implicit price deflator of private sector investment in building and construction 
(PlPBC) (Equation (43)) is related in the long run to the unit value index for imports 
of capital goods (PMK). A dummy variable (D96) is included to account for the 
economic recession. 
The implicit price deflator of private sector investment in plant, machinery and 
equipment (PlPPD) (Equation (44)) is related in both short run and long run to the 
unit value index for imports of capital goods (PMK). The implicit price deflator of 
government consumption expenditure (PCG) (Equation (45)) is determined in both 
short run and long run by consumer price index (A) (PC). 
The implicit price deflator of public investment (PlG) (Equation (46)) depends 
on the unit value index for imports of capital goods (PMK) in the long run. A dummy 
variable (D75) to take the effect of the lagged PM1< iiito account is also included. 
There are two stochastic equations for the export prices, namely, the equation for 
the price deflator for domestic exports (PDEC) (Equation (40)) and the equation for 
• the price deflator of exports of services (PES) (Equation (67)). The implicit price 
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deflator for domestic exports (PDEC) is determined by the lagged value o fPDEC and 
the price deflator of impoits of goods (PlM). The implicit price deflator of exports of 
services (PES) is determined in the short run by the price deflator of domestic demand 
(PDM). The price equations can be written as: 
(38) Aln(PCNS) = P,(ln(PCNS).,, ln(WMF).,, ln(PRA).,, AIn(PRA), DMPCNS) 
WS WS 
(39) PC = (1 - — ) * PCNS + ( — ) * PCS 
100 100 
(40)PDEC = P2(PDEC,, PlM) 
(41) Aln(PRA) = P3(Aln(PC), ln(PC).,, ln(PRA).,) 
(42)Aln(PCP) = P4Aln(PIM)) 
(43) A(PIPBC) = P5((PMl<).,, (PlPBC)-i, D96) 
(44) Aln(PIPPD) = P6(Aln(PMK), ln(PMK).,, ln(PIPBC).,) 
(45) Aln(PCG) = P7(Aln(PC), ln(PC).,, In(PCG).,) 
(46) A(PlG) = P8(PIG.,, l)MK.i, D75 * PMK.,) 
(48)P = N G D P / G D P M P 
(61) PEC = (DEC * PDEC + RE * PRE) / EC 
(62) PCF = (lPBC * PlPBC + IPPD * PlPPD + IPPL * PlPPL + REDM * PREDM 
+ l G * P l G ) / C F 
(63) PDM = (CP * PCP + CF * PCF + IIS * PlIS + CG * PCG) / TDD 
(67) Aln(PES) = P,o(ln(PES).,, ln(PDM).,, Aln(PDM)) 
Financial Sector 
The financial sector contains twelve equations, of which seven are behavioral 
• equations and five are identities. Of the seven behavioral equations, six of them are 
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equations for the components of the money aggregate in Hong Kong and the 
remaining one is the stock price index equation. The six equations for the money 
aggregate are all specified in error correction form. They are the equations for the 
savings deposits with licensed banks (DS), the demand deposits with licensed banks 
(DD), the demand for currency by the non-bank private sector (CUR), the Hong Kong 
dollar savings deposits with licensed banks (DSHKD), the Hong Kong dollar demand 
deposits with licensed banks (DDHKD) and the Hong Kong dollar credit to private 
sector (L). Other components of the money aggregate such as time deposit (DT) are 
treated as exogenous in the model. ReaKper capita variables are used in the 6 money 
equations. 
The demand for currency (CUR) (Equation (51)) depends oii the total domestic 
demand (TDD) in both short run and long run. It also depends on the 12-month time 
deposits rate paid by principal banks (lT) in long run. A dummy variable (DMCUR) 
accounting for the effects of political turmoil and structural changes is also included 
in the equation. Currency is generally used for transactions rather than as a store of 
value. The demand for currency should increase with lhe increase in economic 
activities in the economy. The transaction demand for currency is captured by the 
total domestic demand (TDD). So the expected sign of the coefficient of TDD is 
positive. As currency pays no interest, the amount of currency held by the non-bank 
private sector should be also determined by the opportunity cost in terms of interest 
foregone by holding it. This is captured by the 12-month time deposits rate (IT) in the 
equation. As the time deposit rate increases, the opportunity cost of holding currency 
increases and the demand for currency is expected to decrease. 
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The demand for the demand deposit (DD) (Equation (50)) depends on real 
disposable income (Y) and the 12-month time deposits rate paid by principal banks 
(lT) in both short run and long run. A dummy variable (DMDD) to account for 
structural changes is also included. Demand deposits are close substitutes for currency 
for transactions. Similar to the case for the demand for currency, the demand for 
demand deposits is expected to increase with the increase in economic activities in the 
economy. The disposable income (Y) is used to capture the transaction demand for 
demand deposits. The reason for choosing the disposable income to be the 
explanatory variable is that the disposable income is found to be co-integrated with 
the demand for demand deposit. In Hong Kong, no interest rate is paid on the demand 
deposit. For this reason, the time deposit rate is used to measure the opportunity cost 
of holding them. Demand deposit may also be held for what is termed the 
"speculative motive". If the time deposit rate is currently low, this may lead the 
people to expect it to rise in the near future. They would therefore want to keep their 
funds in demand deposits until the interest rate moves up. This provides a further 
reason to expect the sign of the coefficient o f l T to be negative. 
The narrowest measure of the money aggregate in Hong Kong, the money 
supply definition 1 (MS1) (Equation (52)), is the sum of the currency in circulation 
held by the non-bank private sector and the demand deposits with licensed banks. 
The demand for the savings deposits (DS) (Equation (49)) depends on real GDP 
(GDPMP) in long run and the 12-month time deposit rate in short run. A dummy 
variable (DDS) to account for structural changes is also included. Savings deposit is 
the type of deposit thal allows the holder of it to earn interest payment, lt can be seen 
. as a financial asset that can generate interest payment. But since it provides a higher 
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liquidity than the time deposit does, the savings deposit rate is normally lower than 
the time deposit rate. The relevant opportunity cost of holding a savings deposit is 
thus the time deposit rate foregone. The expected sign of the coefficient of the 12-
month time deposit rate (IT) is negative. The real GDP (GDPMP) is used to capture 
the asset demand effect. The demand for an asset is expected to be positively related 
to the real GDP. So the expected sign of the coefficient of GDPMP is positive. 
The negotiable certificates of deposit (CD) are bank deposits that are transferable 
(negotiable) in the market. The holders can sell the negotiable certificates to obtain 
liquidity at any time they want but the paper would be discounted at the prevailing 
interest rate. The negotiable certificates of deposit are likely to be supply-driven in 
Hong Kong. Banks will issue CD depending on their funding needs. The specification 
for the CD is not attempted in the model. It is treated as exogenous. 
The money supply definition 2 (MS2) Qiquation (53)) in Hong Kong is the sum 
of the money supply definition 1 (MS1), the savings deposits with licensed banks 
(DS), the time deposits (DT) and the negotiable certificates of deposit issued by banks 
and held outside monetary sector (CD). 
Equations (71) to (77) are new equations added to the ERC model. They are 
discussed in more detail below. The demand for the Hong Kong dollar demand 
deposits depends (DDHKD) (Equation (73)) on real GDP (GDPMP) in both short run 
and long run. It also depends on the 12-month time deposits rate (IT) in long run. A 
dummy variable (DMHKDD) with 1 assigned to the year 1967，1974, 1975, 1982, 
1983, 1988 to 1990 and 1994 to 1997 is also included to account for the recession 
period. The variable real GDP is used to capture the transaction demand for the Hong 
Kong dollar demand deposits. The real GDP is found to be co-integrated with the 
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Hong Kong dollar demand deposits. As real GDP increases, the economic activities in 
the economy increases, the transaction demand for Hong Kong dollar demand 
deposits is expected to increase too. So the coefficient of the real GDP is expected to 
be positive. Similar to the total demand deposits, the Hong Kong dollar demand 
deposits generate no interest payments for the holders. The 12-month time deposits 
rate (IT) is thus used to reflect the opportunity cost and speculative motive of holding 
the Hong Kong dollar demand deposits. The sign of the coefficient of IT is expected 
to be negative. 
The Hong Kong dollar money supply definition 1 (HKMS1) (Equation (74)) is 
defined as the sum of the currency in the hand of the non-bank private sector (CUR) 
and the Hong Kong dollar demand deposit (DDHKD). 
The demand for Hong Kong dollar savings deposits (DSHKS) QEquation (72)) 
depends on real GDP in both short run and long run. It also depends on the 12-month 
time deposit rate in the short run. A dummy variable (DMHKDS) with 1 assigned to 
the year 1982, 1983，1988，1990, 1994 to 1997 is also included to account for the 
recession period. The Hong Kong dollar savings deposit can generate interest 
payments for the holder. It can be seen as a high liquidity and low risk asset. As its 
liquidity is higher than that of the time deposits, the interest rate paid on it is lower 
than that on the time deposits. The 12-month time deposit rate (IT) is used to proxy 
the opportunity cost of holding the Hong Kong dollar savings deposits while the 
variable real GDP is used to capture the asset demand effect. The expected sign for 
the coefficient of IT is negative. The expected sign for the coefficient of real GDP is 
positive. 
.36 
The Hong Kong dollar money supply definition 2 (HKMS2) (Equation (75)) is 
defined as the sum of the Hong Kong dollar money supply definition 1 0HKMS1), the 
Hong Kong dollar savings deposits (DSHKD), the Hong Kong dollar time deposits 
(DTHKD) and the Hong Kong dollar negotiable certificates of deposit issued by 
banks and held outside monetary sector (HKDNCD). DTHKD and HKDNCD are 
exogenous in the model. 
The Hong Kong dollar credit to private sector (L) (Equation (76)) depends on the 
nominal prime lending rate (IBL) and the private sector investment in building and 
construction (IPBC) in both short run and long run. The inclusion of the variable IBL 
is for capturing the cost of borrowing of the private sector. If the rate increases, the 
cost of borrowing increases and the demand for bank loans is expected to decrease. 
The IPBC is used to capture the demand for funding of the private sector. If the 
investment of the private sector increases, the demand for funding will also increase 
and the demand for bank loans is expected to increase. 
The specification of the equation for the Hong Kong dollar money supply 
definition 3 (HKMS3) (Equation (77)) follows the banking survey of the Hong Kong 
Monetary Authority. The banking survey, sometimes referred to as the ‘money 
formation' table is a framework for analyzing monetary aggregates. It relates the 
liabilities incurred by the banking system to the assets created by the system. The 
construction of the banking survey essentially involves consolidation of accounts of 
the monetary authority and the banking system. 
The liabilities of the Exchange Fund (EF) consist mainly of Certificates of 
indebtedness, coins in circulation, the clearing balance of the banking system, the 
fiscal reserves account, and Exchange Fund Bills and Notes. On the assets side, the 
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foreign currency assets that represent Hong Kong's foreign reserves is the major item. 
In Hong Kong, only the authorized institutions (AIs), which includes all the licensed 
banks, restricted license banks and deposit-taking companies, are allowed to accept 
deposits from the public. The main liabilities of the AIs are custom deposit, interbank 
borrowings, borrowings from the Exchange Fund, debt securities issued and 
shareholders' funds. The main assets are cash, loans, interbank lending within or 
outside Hong Kong, and debt securities. 
In consolidating the accounts of the Monetary Authority and banking 
institutions, the assets and liabilities representing transactions between the Monetary 
Authority and banking institutions cancel out. In other words, the survey shows the 
claims and liabilities of the entire banking system including the Exchange Fund. By 
re-arranging items on the balance sheet of the consolidated account, an accounting 
identity o fHong Kong dollar definition 3 (HKMS3) can be formed as the sum of the 
Hong Kong dollar credit to the private sector (L), net Hong Kong dollar credit to 
government (LG), net foreign currency assets held by authorized institutions (FAI), 
net foreign currency assets held by the Exchange Fund (FEF), net Hong Kong dollar 
claims on banks abroad pNHKC) and net other Hong Kong dollar items (0) . It should 
be noted that the net Hong Kong dollar credit to government is in fact equal to the 
negative of the government fiscal reserves. So, if the government runs down the fiscal 
reserves, the Hong Kong dollar money supply definition 3 will increase. 
The last equation of the financial sector is the stock price index equation 
(Equation (71)). The specification of the stock price index equation follows the 
present value model of stock prices of Chow and Kwan (1997). In a world of 
certainty, the value of the stock should be the present value of all its future dividends. 
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In reality, the future dividends of a stock are rarely known for certain. It is then 
reasonable to assume that the value of a stock is related to the expected future 
dividends. In Chow (1958), the logarithm of the price of a stock is assumed to be a 
linear fbnction of the expected current log dividend and the expected rate of growth of 
dividends. Following this assumption, Chow and Kwan derived a stock price equation 
in which the expectation is assumed to be formed adaptively. In the model, the Hang 
Sang Index (HSI) instead of a single stock price is to be estimated. The real GDP 
(GDPMP) instead of the future dividends is used as the independent variable. It is 
used to reflect the economic condition of the economy. If the economic condition is 
good, the amount of dividend is expected to be high and vice verse. The equations of 
the financial sector can be written as: 
( 4 9 ) � i ^ ” F ' ( ( ^ ) . , ’ ( ^ ) i ’ _ D S ) 
(50) A ( ^ ) = M ^ ) - i , A ( ^ ) , ( ^ ) . . , AlT, IT.i, DMDD) 
P * N P * N N N 
( - ) 0 = F i ( 0 - 1 , O ’ IT’ O ’ D M C ^ O ) 
(52) M S l = C U R + DD 
( 5 3 ) M S 2 = M S l + D T + DS + CD 
VTPT TJCT TTCT 
(71) I n ( — ) = F 7 ( l n ( ~ ~ - ) . i , ln(——).2, ln(GDPMP).,, ln(GDPMP).2, ln(GDPMP).3) 
P f P P 
(72) A ( = ) = F 3 ( A ( ^ ) , ( ^ ) - . , ( ^ ) . AIT, DMHKDS) 
(73) A ( ^ ) = F . ( A ( ^ ) , ( ^ , „ ( T ) . i ’ IT’ DMHKDD) 
P * N N P * N N 
(74) HKMS1 = CUR + DDHKD 
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(75) HKMS2 = HKMS1 + DTHKD + DSHKD + HKDNCD 
T T P R r T T P R C 
(76) A l n ( ^ ) = F 6 ( A l n ( ^ ) , l n ( - ) . i , In( — ).,, IBL.i) 
P * N N P * N N 
(77) HKMS3 = L + FAI + FEF + NHKC + LG + 0 
Fiscal Sector 
The fiscal sector features the behavior of direct tax p^lTD) and indirect tax 
(NTI). The government consumption expenditure (CG) and government sector 
investment (IG) are treated as exogenous variables in the model. 
The equation for the indirect tax QSfTI) ^Equation (54)) is specified in error 
correction form in which NTI is explained by the nominal GDP QslGDP) in both short 
run and long run. When the nominal GDP increase, the total expenditure on taxed 
goods is expected to increase and the amount of indirect tax collected will increase 
too. The expected sign of the coefficient o fNGDP is positive. 
The equation for direct tax p^TD) ^Equation (56)) is also specified in error 
correction form in which NTD depends on the nominal income (NY), which is the 
difference between nominal income and the amount ofindirect tax, in long run. 
The total tax receipts in constant dollars (TX) (Equation (60)) are the sum of the 
amount of the indirect tax fNTI) and direct tax p^TD) receipts deflated by the implicit 
price deflator of government consumption expenditure O^CG). The three equations 
can be written as: 
(54) ANTI = T,(ANGDP, NTL,, NGDR,) 
(56) ANTD = TzGsTY.i, NTD.,) 
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( 6 0 ) T X = 而 + NTD 
PCG 
The remaining seven equations are the equations for the real GDP at market 
prices (GDPMP), the real net domestic product at market prices p ^ P M P ) , the real 
GDP at factor cost (GDPFC), the real personal disposable income (Y), the nominal 
GDP (NGDP), the nominal income p^Y) and the real total domestic demand (TDD). 
The real GDP at market prices (GDPMP) (Equation (28)) is the sum of the 
private consumption expenditure (CP), the government consumption expenditure 
(CG), the gross domestic fixed capital formation (CF), the increase in stocks (IIS) and 
total exports of goods and services (E) minus total imports of goods and services (M). 
All the components in the equation are in constant dollars. 
The real net domestic product at market prices p^lDPMP) Equation (29)) is 
equal to the real GDP at market prices (GDPMP) minus the depreciation of private 
investment in plant, machinery and equipment, and in building and construction in 
constant dollars (DC). 
The real GDP at factor cost (GDPFC) (Equation (30)) is equal to the real net 
domestic product at market prices psnDPMP) minus the net indirect tax pvlTI) deflated 
by the price deflator of government consumption expenditure (PCG). 
The real personal disposable income (Y) (Equation (31)) is equal to the real GDP 
at factor cost (GDPFC) minus the net direct tax QSfTD) deflated by the price deflator 
of government consumption expenditure (PCG). 
The nominal GDP QSfGDP) Equation (47)) is equal to the sum of the nominal 
private consumption expenditure (CP*PCP), the nominal private investment in 
building and construction， plant, machinery and equipment 
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(IPBC*PIPBC+IPPD*PIPPD), the nominal government sector investment (IG*PIG), 
the nominal real estate developers' margin (REDM*PREDM), the nominal transfer 
costs of land and buildings (IPPL*PIPPL), the nominal government consumption 
expenditure (CG*PCG), the nominal exports of goods and services 
(EC*PEC+ES*PES) and the nominal increase in stocks (IIS*PIIS) minus the nominal 
imports of goods and services (MC*PIM+MS*PIMS). 
The nominal income (NY) Equation (55)) is defined as the nominal GDP 
(GDPMP*P) minus the net indirect tax fNfTI). 
The real total domestic demand (TDD) Equation (58)) is the sum of the private 
consumption expenditure (CP), the government consumption expenditure (CG), the 
gross domestic fixed capital formation (CF) and the increase in stocks (IIS). The 
seven equation are: 
(28) GDPMP = CP + CG + CF +IIS + E - M 
(29) NDPMP = GDPMP - DC 
NTI 
(30) GDPFC = NDPMP - ( — • " ) 
^ PCG 
( 3 1 ) Y = G D P F C - ( ^ ^ ) 
V , \pcG , 
(47) NGDP = CP * PCP + IPBC • PlPBC + IPPD * PIPPD + IG * PIG 
+ REDM * PREDM + IPPL * PH^PL + CG * PCG 
+ EC * PEC + ES * PES + IIS * P I I S - M C • P I M - M S * PIMS 
(55) NY = GDPMP * P - NTI 
(58) TDD = CP + CG + CF + IIS 
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As can be seen from the specification of the equations, the variables in the model 
are highly interrelated. The relationship between each sector is best depicted by a 





The two-stage least-squares method is employed in the estimation of the model. 
This is to ensure the consistency of the estimators in each equation. All the estimated 
coefficients have the signs as expected and most of the coefficients are significantly 
different from zero. The estimated model is presented below. The following statistics 
are presented along with the estimated equations: (R^) coefficient of multiple 
determination; (Adj-R^) coefficient ofjnult iple determination adjusted for degrees of 
freedom; (SE) standard error of estimate corrected for degrees of freedom; (DW) 
Durbin-Watson statistic. The /-ratios for the estimated regression coefficients are 
given in parentheses under the coetTicienls. 
For judging the goodness of fit of a single equation, one can look at the statistics 
such as R^, Adj-R^ or " a t i o s . But, these statistics may not be very useful in judging 
the goodness of a multiple-equation model. In a multiple-equation model, each 
individual equation may have a very good statistical fit, but the model as a whole may 
do a poor job of reproducing the historical data. The converse also may be true: the 
individual equations in a simulation model may have a poor statistical fit, but the 
model as whole may reproduce the historical tiine series very closely, lt is because the 
model as a whole has a dynamic structure which is much richer than that of any one 
of its individual equations. Thus, other measures to judge the goodness of the whole 
model is needed. In this study, the goodness of the model is measured by the root 
mean squared (RMS) error and the root mean squared percent error. These two 
. measures will be discussed after the presentation of the estimated model. 
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The Estimated Model 
(1) Aln(CPD/N) = 0.017668 +1.7411 Aln(Y/TM) -0.75517(ln(CPD/N)., - 1.979 ln(Y/N)., 
(0.91447) (4,5545) (-2.8917) 
-0.10303 lii(HKMS3/(PCP*N))., + 0.0040 丨 18 IBL., + 6.9406) 
R- = 0.62777 Adj-R- = 0.57460 SE = 0.049510 DW= 1.6759 




R^  = 0.37134 Adj-R' = 0.32644 SE = 0.02356 DW= 1.66406 
(3) AIn(CPN/N) = 0,00291 + 1.11877 AIn(GDPMP/N) + 0.04832 Aln(HSl/(PCP*N)) 
(0.I0463)(2.29079) (1.71798) 
-1,9581 DMCPN* Aln(GDPMP/N) 
(-3.01151) 
R2 = 0.42946 Aclj-R- = 0.36606 SE = 0.06619 DW = 2.0929 
(4) AIn(CPS/N) = 0.5 178 - 0.18668 Aln(TDD/N) - 0.03474 (DMCPS) 
(6.57280)(1.67502) (-4.0004) 
R2 = 0.39668 Adj-R- = 0.35359 SE = 0.02194 DW = 2.31884 
(5) CP = CPN+CPS+CPF+CPD+CPO 
(6) Aln(IPBC) =-0.92821 - 0.68121 (ln(IPBC).,-0.45194 ln(GDPMP)., 
(-5.4028) (-5.4612) 
-0.65032 ln(REDM).i) + 0.57837 Aln(REDM) + 0.03861 D70 
(10.2772) (2.3953) 
R2 = 0.93026 Aclj-R- = 0.92251 SE = 0.0321 DW= 1.4599 
(7) AIn(IPPD) = 0.07134 + 0.85272 Aln(TDD) + 0.03921 Aln(EC)- 0.22971 D74 
(2.22070) (2.29723) (1.02305) (-5.82228) 
R^ = 0.60293 Adj-R2 = 0.55881 SE = 0.07289 DW= 1.81445 
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(8) CF = IPBC+IPPD+iPPL+REDM+IG 
(9) A(DEC01) ;1.2156 - 0.07878 DEC01., - 0.20776 A(REXW) 
(2.4878) (-2.14957) (-0.4082) 
-0.72826 REXW.| + 0.8592 丨 D88 
(-2.24897) (5.83422) 
R2 = 0.63845 Adj-R' = 0.58283 SE = 0.19461 DW = 2.49346 
(10) ln(DECEC) = 1.83190 + 0.32253 ln(DECEC.,) - 0.61110 ln(REXGER.,) 
(5.99998) (2.53133) (-4.09082) 
+ 0.04191 T-().0X767T89 
(4.33366) (-5.41261) 
R- = 0.97818 Adj-R' = 0 .97482� SE = 0.08131 DW= 1.37386 
(11) Aln(DECUS) = 0.3797 - 0.06327 ln(DECUS.,) - 0.31688 ln(REXUS.,) 
(3.61295) (-2.1984) (-2.3640) 
- 0.15869 DMDECUS 
(-5.36357) 
R2 = 0.67569 Adj-R- = 0.63966 SE = 0.05()7 DW= 1.66176 
(12) DECC = 7.丨 187 + 丨.()544 DECC., + 0.0038 GDPC - 8.6986 EX., 
(0.14496) (18.259) (2.2163) (-2.0130) 
-0.0028 DMC*GDPC 
(-4.1550) 
R- = 0.9962 Adj-R- = 0.9956 SE = 1.5097 DW = 1.9303 
(13) DEC59 = DECEC+DECUS+DECC+DECROW 
(14) DEC = DEC01+DEC24+DEC3+DEC59 
(15) RE = RE01+RE24+RE3+RE59 
(16) EC = DEC+RE 
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(17) Aln(ES) = 1.80939-0.82272 ln(ES).,+0.57060 Aln(IMCC) 
(5.23271)(-4.95051) (5.04257) 
+0.58907 ln(lMCC).,-0.37135 (EX)., 
(4.82606) (-3.94113) 
R^ = 0.57592 Adj-R" = 0.51068 SE = 0.03361 DW= 1.92127 
(18)E = EC+ES 
(19) Aln(RM()l/N) = -0.02746 - 0.2842 Iii(RM()l/N)., + 0.45981 Aln(GDPMP/N) 
(-0.24264) (-1,66309) (1.3290) 
+ 0.10597 In(GDPMP/N)., - 0.33865 Aln(PM01/PC) 
(1.7178) (-2.41086) 
- 0,1586 1n(PM01/PC)., 
(-1.40891) 
R- = 0.40921 Adj-R- = 0.29103 SE = 0.04244 DW = 2.09344 
(20) Aln(RM3/N) = -0.76935 + 0.24450 ln(GDPMP/N)., + 0.89387 AIn(GDPMP/N) 
(-3.44584) (3.80834) (1.58444) 
-0.34703 lii(RM3/N)., - 0.17810 D3 
(-3.65297) (-5.81241) 
R' = 0.68494 Adj-R- = 0.63647 SE = 0.0703 DW = 1.90476 
(21) A(RM59/N) = -0.86105 - 0.23014 (RM59/N)., + 0.09127 (GDPMP/N)., 
(-1.12253) (-1.32304) (1.59581) 
+ 0.30504 A(GDPMP/N) - 4.06528 DM59 
(2.01312) (-4.34193) 
R2 = 0.67183 Adj-R- = 0.62134 SE= 1,26909 DW= 1.25105 
(22) MC59 = RM59+RE59 
(23) MCOl = RM01+RE01 
(24) MC3 = RM3+RE3 
(25) MC = MC01+RM2+RM4+RE24+N4C3+MC39 
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(26) AIn(MS/N) = -1,46136 - 0.28107 ln(MS/N)., + 0.75434 Aln(GDPMP/N) 
(-3.85765)(-3.87229) (3.03431) 
+ 0.49125 lii(GDPMP/N)., - 0.07508 DMS - 0.16007 Aln(PIMS/P) 
(3.99565) (-4.56585) (-1.59291) 
R2 = 0.74897 Adj-R- = 0.69876 SE = 0.0275 DW = 1.99929 
(27) M = MC+MS 
(28) GDPMP = CP+CG+CF+IIS+E-M 
(29) NDPMP = GDPMP-DC 
(30) GDPFC = NDPMP-(NTI/PCG) � 
(31)Y = GDPFC-(NTD/PCG) 
(32) A(XM) = 0.82974 + 0.20487 A(DEC) - 8.75533 D6 + 0.10392 DEC., - 0.21613 XM., 
(0.64601)(4.08666) (-4.75872) (1.38333) (-1.1841) 
R^ = 0.64375 AdJ-R- = 0.5S894 SE = 2.98017 DW= 1.68797 
(33) Aln(WMF) = -0.01229 - 0.41063 (ln(WMF)., - 0.1931 ln(P)., + 0.00623 UE.,) 
(-0.51963) (-2.8679) 
+ 0.73675 Aln(P) + 0.60522 Aln(WMF)., - 0.012806 AUE 
(3.5473) (3.6755) (-1.3688) 
R2 = 0,49105 Aclj-R' = 0.40962 SE = 0.02X96 DW = 2.1005 
(34)NE = NIM+NEO 
(35) A(NC) = -0.37474 - 0.32231 NC., + 0.46979 A(N) + 0.22412 N., 
(-2.21668) (-2.28860) (3.33235) (2.27982) 
R' = 0.54099 Adj-R- = 0.48999 SE = 0.03207 DW = 1.61246 
(36) UE= 100-(NE/NC)*100 
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(37) Aln(WBC) = 0.04976 + 0.48338 Aln(P) - 0.02828 ln(WBC)., + 0.05862 D87 
(0.94234) (0.71739) (-1.58992) (0.96129) 
R" = 0.15703 Adj-R- = 0.06336 SE = 0.10528 DW= 1.36493 
(38) AIn(PCNS) = 0.06615 - 0.48334 ln(PCNS)., + 0.26244 Aln(PRA) 
(5.79407) (-3.34918) (2.81522) 
+ 0.04859 ln(PRA)., + 0.33858 ln(WMF)., - 0.01733 DMPCNS 
(0.66099) (4.58634) (-1.14395) 
R2 = 0.67003 AdJ-R- = 0.60404 SE = 0.02405 DW =丨.53946 
(39) PC = (1-WS/1 ()0)*PCNS+(WS/1 ()0)*PCS 
(40) PDEC = 0.03340 + 0.24758*PDEC., + 0.73665*PIM 
(4.01438)(1.87872) (5,59834) 
R2 = 0.99634 Adj-R- = 0.99608 SE = 0.01953 DW = 0.32114 
(41) AIn(PRA) = 0.0959 + 0.07593 Aln(PC) + 0.18636 ln(PC)., - 0.17548 ln(PRA)., 
(X.91079) (0.68313) (2.96909) (-2.47514) 
R2 = 0.53161 Adj-R- = 0.47957 SE = 0.02556 DW = 0.75535 
(42) Aln(PCP) = 0.02867 + 0.40779 Aln(PlN4) + 0.2759 丨 Alii(PCP)., 
(3,1314) (6.0719) (2.3659) 
R2 = 0.65762 Adj-R- = 0.63226 SE = 0.02253 DW 二 1.0232 
(43) A(PlPBC) = -0.01114 + 0.12572 PMK., - 0.03888 PIPBC., + 0.02053*D96 
(-0.65327)(1.62768) (-0.58313) (0.53693) 
R- = 0.43872 Aclj-R- = 0.37635 SE = 0.03505 DW = 0.82473 
(44) Aln(PlPPD) = 0.01968 + 0.75038 Alii(PMK) + 0.48046 ln(PMK)., 
(2.98944) (8.90280) (5.51208) 
-0.47918 ln(PIPPD)., 
(-5.33774) 
R- = 0.84686 Adj-R- = 0.82985 SE = 0.02275 DW = 2.44537 
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(45) Aln(PCG) = 0.01856 + 0.69746 Aln(PC) -0.43353(ln(PCG)., - 1.2062 ln(PC).,) 
(1.31233)(4.80304) (-4.08483) 
R- = 0.49168 Adj-R- = 0.45538 SE = 0.02984 DW= 1.11169 
(46) A(PIG) = -0.01761 - 0.15759 PlG., + 0.24791 PMK., - 0.11482 D75*PMK., 
(-1.43839) (-3.27625) (4.30260) (-3.33066) 
R2 = 0.60590 Aclj-R2 = 0.56211 SE = 0.02609 DW = 1.58494 
(47) NGDP = CP *PCP + IPBC*PIPBC + IPPD*PIPPD + IG*PlG + REDM*PREDM 
+ IPPL*PIPPL + CG*PCG + EC*PEC + ES*PES + IlS*PIlS 
-MC*PIM-MS*PIMS 
(48)P = NGDP/GDPMP � 
(49) A(DS/(P*N)) = -1.76540 - 0.24209 (DS/(P*N))., + 0,13862 (GDPMP/N)., 
(-0.56248) (-1.00104) (1.08971) 
- 0.53816 AlT- 4.88576 DDS 
(-1.83130) (-2.11250) 
R- = 0.40853 Adj-R- = 0.31753 SE = 3.16802 DW= 1.31206 
(50) A(DD/(P*N)) = 2.83138 - 0.38843 (DD/(P*N))., + 0.39082 A(Y/N) 
(3.4519) (-2.61216) (3.85462) 
+ 0.03924 (Y/N)., - 0.33924 AIT - 0.34167 IT., 
(1.99533) (-3.66441) (-4.28317) 
-1.63214 DMDD 
(-1.64464) 
R- = 0.69802 Aclj-R- = 0.62253 SE = 0.88660 DW = 2.64475 
(51) A(CUR/(P*N)) = 0.38023 - 0.12653 ((CUR/(P*N))., - 0.063142 (TDD/N).,) 
(1.73893)(-1.29230) 
-0.0484 IT + 0.00034 A(TDD/N) - 0.0048 DMCUR*A(TDD/N) 
(-2.33745) (1.19848) (-3.53640) 
R- = 0.57432 Adj-R- = 0.50883 SE = 0.25707 DW= 1.4113 
(52) MSI = CUR+DD 
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(53) MS2 = MSl+DT+DS+CD 
(54) NTI = -0.812696 + 0.018952 ANGDP - 0.20220 (NT1., - 0.0941 NGDP.,) 
(-0.85198) (5.4070) (-5.3479) 
R' = 0.51196 Adj-R- = 0.47710 SE = 3.6405 DW= 1.3138 
(55)NY = GDPMP*P-NTI 
(56) A(NTD) = -0.80772 + 0.04649 NY., - 0.5 1583 NTD., 
(-1.75211)(4.94068) (-4.07937) 
R2 = 0.82073 Adj-R' = 0.80792 SE = 1.43185 DW = 0.99329 
(57) TB = DEC*PDEC-(MC)*PIN4+RE*PRE 
(58) TDD = CP+CG+CF+IIS 
(59) K = KPBC+KPPD 
(60) TX = (NTI+NTD)/PCG 
(61) PEC = (DFX*PDEC+RE*PRE)/EC 
(62) PCF= (lPBC*PlPBC + IPPD*PIPPD + IPPL*PIPPL + REDM*PREDM 
+ IG*PIG)/CF 
(63) PDM = (CP*PCP+CF*PCF+IlS*PllS+CG*PCG)/TDD 
(64) KPBC = 0.93 * KPBC., + IPBC 
(65) KPPD = 0.93 * KPPD., + IPPD 
15 19 
(66) DC= 2 X * 'PPD.,+ ^ D R , * IPBC., 
1 = 0 1:0 
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(67) Alii(PES) = 0.02657 + 0.66528 Aln(PDM) 
(1.90704)(3.92837) 
R^  = 0.34732 Adj-R2 = 0.3248l SE = 0.03243 DW= 1.16371 
(68) REXUS = PEC/(PEUSA*EXUSA) 
(69) REXGER = PEC/(PEGER*EXGER) 
(70) REXW = PEC/(PEW*EXUSA) 
(71) ln(HSI/P) = 1,22274 + 0.91575 ln(HSl/P).,- 0.34377 ln(HSI/P)o 
(2.13310) (4.17917) (-1.55969) .. 
-0,02683 ln(GDPMP).|^- 1.03925 lii(GDPN4P).2+ 1.45665 ln(GDPMP).3 
(-0.01560) (-0.40914) (0.99830) 
R- = 0.87752 Aclj-R- = 0.85303 SE = 0.28209 DW = 2.07892 
(72) A(DSHKD/(N*P)) = -3.71821 + 1.05684 A(GDPMP/N) 
(-3.10795) (4.X0290) 
-0.52762 ((DSHI<D/(N*P)).|- 0.33347*(GDPMP/N).,) 
(-3.07393) 
-3.81633 (DMHKDS) - 0.49230 AIT 
(-4.14247) (-2.91879) 
R' = 0.70454 Adj-R- = 0.65908 SE= 1.87814 DW = 2.11797 
(73) Aln(DDHKD/(N*P)) = -0.14442 + l.l5()2l Aln(GDPMP/N) 
(-1.6426)(1.59781) 
-0.20692 ((ln(DDl-lKD/(N*P)).,- 0.81609*ln(GDPMP/N).,) 
(-2.71I6) 
‘ - 0.19697 DMHKDD-0.01147 IT 
(-4.257) (-1.44481) 
R' = 0.77473 Adj-R' = 0.74088 SE = 0.08327 DW = 2.38617 
(74) HKMS 丨=CUR + DDHKD 
• (75) HKMS2 = HKMS 1 + DSHI<D + DTHKD + HKDNCD 
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(76) Aln(L/(P*N)) = 0.29116 + 0.81499 Aln(IPBC/N) - 0.40909 (ln(L/(P*N))., 
(3.2773) (3.5784) (-2.5651) 
-2.3118 ln(IPBC/N).i + 0.03175 IBL.,) 
R2 = 0.47999 Adj-R' = 0.40570 SE = 0.04669 DW = 1.6331 
(77) HKMS3 = L + FAI + FEF + NHKC + LG + 0 
The estimation period for the equations is from 1967 to 1997. The definitions of 
the variables included in the equation are listed in the following pages. The first 77 
variables in the list are the left-hand side variables in the model while the remaining 
variables are the explanatory variables. 
List ofVariables Used in the Model 
(1) CPD : Private consumption expenditure on durable goods. 
(2) CPF : Private consumption expenditure on food. 
(3) CPN : Private consumption expenditure on non-durable goods. 
(4) CPS : Private consumption expenditure on services. 
(5) CP : Private consumption expenditure. 
(6) IPBC : Private sector investment in building and construction. 
(7) IPPD : Private sector investment in plant, machinery and equipment. 
(8) CF : Gross domestic fixed capital formation. 
(9) DEC01 : Domestic exports of goods under SITC 0 and 1. 
(10) DECEC : Domestic exports of goods under SITC 5 and 9 to the European 
Union. 
(11) DECUS : Domestic exports ofgoods under SITC 5 and 9 to the United States. 
(12) DECC : Domestic exports ofgoods under SITC 5 and 9 to the China. 
(13) DEC59 : Domestic exports of goods under SITC 5 and 9. 
(14) DEC : Domestic exports of goods. 
(15) RE : Re-export of goods. 
(16) EC : Total exports of goods. 
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(17) ES : Exports of services. 
(18) E ； Total exports of goods aiid services. 
(19) RM01 : Retained imports o fgoods under SlTC 0 and 1. 
(20) RM3 : Retained imports of goods under SlTC 3. 
(21) RM59 ; Retained imports of goods under SlTC 5 and 9. 
(22) MC59 : Total imports o fgoods under SlTC 5 and 9. 
(23) MCOl ; Imports o fgoods under SlTC 0 and 1. 
(24) MC3 : Imports of goods under SlTC 3. 
(25) MC : Total imports of goods. 
(26) MS : Imports ofservices. 
(27) M : Total imports of goods and services. 
(28) GDPMP ； Gross domestic procluct at market prices. 
(29) NDPM? : Net domestic product at market prices. 
(30) GDPFC : Gross domestic product at factor cost. 
(31) Y : Personal disposable income. 
(32) XM : Value added in manufacturing sector. 
(33) WMF : Nominal wage rate index (including fringe benefits) for 
manufacturing workers, 1990 = 100. 
(34) NE : Total employed persons, million persons. 
(35) NC ; Total labour force, million persons. 
(36) UE : Unemployment rate (%). 
(37) WBC : Wage rate index in building and construction sector, 1990 = 100. 
(38) PCNS : Consumer price index (A), excluding the services sector, 1990 = 
100. 
(39) PC : Consumer price index (A), 1990 = 100. 
(40) PDEC ‘ : Implicit price deflator for domestic exports, 1990 = 100. 
(41)PRA : Rent index, 1990 = 100, 
(42) PCP : Implicit price deflator ofprivate consumption expenditure, 1990 = 
100 
(43) PlPBC ； Implicit price deflator of private sector investment in building and 
construction, 1990 = 100. 
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(44) PIPPD : Implicit price deflator of private sector investment in plant, 
machinery and equipment, 1990 = 100. 
(45) PCG : Implicit price def1ator of government consumption expenditure, 
1990 = 100. 
(46) PIG : Implicit price deflator of public investment, 1990 = 100. 
(47) NGDP : Gross domestic product, in current dollars. 
(48) P : Implicit GDP deflator, 1990 = 100. 
(49) DS : Savings deposits with licensed banks, in current dollars. 
(50) DD : Demand deposits with licensed banks, in current dollars. 
(51) CUR : Currency (in hands of non-bank public), in current dollars. 
(52) MS 1 : Money supply definition 1, in current dollars. 
(53) MS2 : Money supply definition 2, in current dollars. 
(54) NT1 : Indirect tax in current dollars, including government subsidies. 
(55) NY : Nominal income. 
(56) NTD : Direct tax, in current dollars. 
(57) TB : Visible trade balance, in current dollars. 
(38) TDD : Total domestic demand. 
(59) K : Total stock of capital. 
(60) TX : Total tax receipts. 
(61) PEC : Implicit price deflator of total exports ofgoocis, 1990=100. 
(62) PCF : Implicit price def1ator ofgross domestic fixed capital formation, 
1990=100. 
(63) PDM : Implicit price deflator of domestic demand, 1990=100. 
(64) KPBC : Capital stock in building and construction in private sector. 
(65) KPPD : Capital stock in plant, machinery and equipment in private sector. 
(66) DC : Depreciation, private investment in plant, machinery and equipment, 
and in building and construction. 
(67) PES : Implicit price deflatorof exports ofservices, 1990=100. 
(68) REXUS ; Relative prices^ofHong Kong exports to U.S. exports. 
(69) REXGER : Relative prices o f H o n g Kong exports to German exports. 
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(70) REXW : Relative prices o fHong Kong exports to world exports. 
(71) HSI : Hang Seng index, July31,1964 = 100. 
(72) DSHKD : Hong Kong dollar saving deposits with licensed banks, in current 
dollar. 
(73) DDHKD : Hong Kong dollar demand deposits with licensed banks, in current 
dollar. 
(74) HKMS1 : Hong Kong dollar money supply definition 1，in current dollar. 
(75) HKMS2 : Hong Kong dollar money supply definition 2’ in current dollar. 
(76) L : Hong Kong dollar credit to private sectors, in current dollar. 
(77) HKMS3 : Hong Kong dollar money supply definition 3, in current dollar. 
CD : Negotiable certificates issued by licensed banks and held outside the 
monetary s e c t o r . � 
CG : Government consumption expenditure. 
CPO : Private consumption expenditure on goods other than the 
expenditure in the domestic market. 
DEC24 : Domestic exports of goods under SITC 2 and 4. 
DEC3 : Domestic exports of goods under SITC 3. 
DECROW : Domestic exports of goods under SITC 5 to 9 to countries other than 
China, the European Union and the United States. 
DT : Time deposit with licensed banks, in current dollars. 
DTHKD : Hong Kong dollar time deposit with licensed banks, in current 
dollar. 
di : Depreciation rate for plant, machinery and equipment, i = 0，……,15. 
DRi : Depreciation rate for building and construction, i = 0， ,19. 
EX : Trade-weighted effective exchange rate index, Dec. 18，1971 = 100. 
EXGER ； Exchange rates o f H K D against Deutsche Mark in Index form, 
1990 = 100. 
EXUSA : Exchange rates o f H K D against USD in index form, 1990 = 100. 
FAI : Net foreign currency assets held by authorized institutions, in 
current dollar. 
FEF : Net foreign currency assets held by the Exchange Fund, in current 
dollar. 
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GDPC : Gross domestic product of China, in constant (1990) Renminbi. 
HKDNCD : Hong Kong dollar Negotiable certificates issued by licensed banks 
and held outside the monetary sector. 
IG ; Government sector investment. 
IIS : Increase in stocks. 
IMCC ； International movements ofcommerciai cargo, million tonnes. 
IPPL : Transfer costs ofland and buildings. 
IBL : Prime lending rate provided by principal banks, % per annum, 
end of period figures. 
IT : 12-month time deposits rate paid by principal banks, % per annum, 
end of period figures. 
LG : Net Hong Kong dollar credit to government, in current dollar. 
N : Population, million persons. 
NEO : Persons engaged in all sector except the manufacturing sector, 
million persons. 
NHKC : Net Hong Kong dollar claims on banks abroad, in current dollar. 
NlM : Persons engaged in manufacturing sector, million persons. 
0 : Net other Hong Kong dollar items, in current dollar. 
PCS : Consumer price index (A) o f the services sector, 1990 = 100. 
PEGER ； Index ofexport prices ofGennany, 1990 = 100. 
PEUSA : Index ofexport prices ofU.S.A. , 1990 = 100. 
PEW : Index of export prices o f t h e world, 1990 = 100. 
PllS : Implicit price deflator of changes in stocks, 1990 = 100. 
PIM : Implicit price deflator of imports of goods, 1990 = 100. 
PIMS : Implicit price deflator of imports of services, 1990 = 100. 
PlPPL : Implicit price deflator of transfer costs ofland and buildings, 1990 = 
100, 
PM01 ; Unit value index for imports o fgoods under SITC 0 and 1, 
1990=100. 
PMK : Unit value index for imports ofcapital goods, 1990 = 100. 
PRE ； Implicit price deflator of re-exports, 1990 = 100. 
‘ PREDM : Implicit price deflator of real estate developers' margin, 1990 = 100. 
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RE01 : F<e-exports o f g o o d s under SlTC 0 and 1. 
RE24 : Re-exports o f g o o d s under SITC 2 and 4. 
RE3 : Re-exports o fgoods under SITC 3. 
RE59 : Re-exports of goods under SlTC 5 to 9. 
REDM : Real estate developers' margin. 
RM2 : Retained impoi1s of goods under SITC 2. 
RM4 ; Retained imports of goods under SlTC 4. 
T : Time trend. 
T89 : Linear spline time dimension variable, max(T-22, 0). 
WS ； The weight o f t h e services sector in the consumer price index (A), 
i n%. “ 
D3 : Dummy variable, with 1 assigned to 1975, 1983, 1984, 1985, 1988, 
1991 and 1993 to account for low demand for oil imports. 
D6 ； Dummy variable, with 1 assigned tol991 and 1993 — 1996. 
D70 : Dummy variable, wilh 1 assigned to 1970, 1971, 1976, 1977, 1979, 
1980, 1994, 19%. 
D74 : Dummy variable, with 1 assigned to 1974, 1975, 1982，1983. 
D75 : Dummy variable, with 1 assigned to 1968, 1975 and 1985. 
D87 : Dummy variable, with 1 assigned to 1987 - 1991. 
D88 : Dummy variable, with 1 assigned to 1988, 1990. 
D96 : Dummy variable, with 1 assigned to 1996. 
DDS : Dummy variable, with 1 assigned to 1988, 1989 and 1994. 
DM59 : Dummy variable, with 丨 assigned to 1985, 1989, 1993 and 19%. 
DMC : Dummy variable, with 1 assigned to 1994-1996. 
DMCPF : Dummy variable, with 1 assigned to 1967, 1979, 1988, 1991, 1992 
and 1997 
DMCPN : Dummy variable, with 1 assigned to 1967, 1974, 1975, 1979, 1981 
1995’ 19%. 
DMCPS : Dummy variable, with 1 assigned to 1989 - 1997 
DMCUR : Dummy variable, with 丨 as;signed to 1968, 1969, 1973, 1974, 1979, 
1980, 1984, 1994, 19%. 
• D M D D ； Dummy variable, with 1 assigned lo 1994. 
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DMDECUS : Dummy variable, with 1 assigned to 1973 — 1975, 1985, 1988 -
1996. 
DMHKDD : Dummy variable, with 丨 assigned to 1967, 1974-1975, 1982-1983, 
1988-1990, 1994-1997. 
DMHlCDS : Dummy variable, with 1 assigned to 1982, 1983, 1988, 1990, 1994 -
1997. 
DMPCNS ; Dummy variable, with 1 assigned to 1975, 1985, 1986, 1996. 
DMS : Dummy variable, with 1 assigned to 1974, 1982, 1985, 1995, 1996. 
Two remarks should be noted for lhe list of variables: (1) all variables in the 
model, unless otherwise specified, are expressed in billions of Hong Kong dollars, (2) 
all real variables in the model, unless otherwise specified, are in 1990 constant Hong 
Kong dollars. 
After presenting the estimated model, the next step is to evaluate the goodness of 
the estimated model, lt is of interest to know how well the estimated model in 
representing the real world phenomenon. Tluis, the so-called ex post or historical 
forecast is performed. The historical forecast is used to check whether the actual data 
can be reproduce by the estimated model. By simulating the model during the sample 
period for which historical data tbr all endogenous and exogenous variables are 
available, a comparison of the simulated series for each endogenous variable with the 
original data can be made to evaluate lhe goodness of the model. The historical 
simulation performed in this study is a dynamic one. The lagged endogenous 
variables in each simulation period other than the initial one is generated by the model 
itself. A period of eleven years which starts from 1987 is simulated. The simulation 
period starts from 1987 because the formulation of the equation of depreciation 
• (Equation (66)) restricts the starting period o f the simulation solution to the year 1987. 
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Figures 2 to 12 show the movements of the simulated figures with respect to the 
actual figures o f some key variables in the model. 
Examination of the plotted series leads to the conclusion that most of the 
simulated series of the eleven selected endogenous variables seems to track the 
historical data well. Most of the turning points of the series can be identified. For 
example, the actual and the simulated lime paths of the real GDP in figure 2 moves 
synchronously over the simulation period. However, the performance of these 
equations can not be solely viewed from the discrepancies between the actual and the 
simulated paths. Two quantitative measures are used to evaluate the performance of 
the equations, They are the root mean squared (RMS) error and the root mean squared 
percent error. The root mean squared error is defined as; 
RMS error = ^ 丄 ]^(、7 — X'；)' 
V " T 
and the root mean squared percent error is defined as: 
j n j^/ v — ^/ <' 
RMS percent error = - ^ ( — ~ ^ ; ^ ) ' 
V “ I ^< 
where X ' = simulated values ofvariable X in period t, 
A7 = actual values ofvariable X in period t, 
n = total number o f t ime periods in the simulation. 
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The RMS error measures the deviation of the simulated values from the actual 
path of the variable under investigation in absolute terms while the RMS percent error 
is ill percentage terms. The RMS is evaluated by comparing with the average value of 
the variables. Table 6 shows the RMS error and the RMS percent error of the eleven 
period dynamic simulations of the selected variables. 
Based on the two measures, the performance o f l h e modified ERC model in the 
historical simulation is quite satisfactory especially for the variables of the real sector. 
The RMS percent error for the real GDP, which is the most important variable in the 
economy, is only about 2.3%. The RMS percent error for the real GDP obtained from 
the old version of the ERC model by Chou and Lin (1994) is equal to 3.16%. The 
RMS percent errors for the exports and imports of goods are even smaller. The figures 
are 1.02% and 0.71% respectively. The RMS percent errors for the exports and 
imports of goods obtain from the old version of the ERC model are 5.1% and 3.87% 
respectively. On the other hand, the variables o f t h e financial sector do not perform as 
well as those of the real sectors. The RMS percent error is 5.99% for the Hong Kong 
dollar money supply definition three and is 21,13% for the Hang Seng Index. 
After a brief discussion of the performance of the estimated model, the next 
chapter presents the policy simulations and the dynamic multiplier analysis on the 
basis of the estimated model. 
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CHAPTER V 
POLICY SIMULATIONS AND THE DYNAMIC 
MULTIPLIER ANALYSIS 
The main purpose of this chapter is to examine the effects of various policy 
shocks on the economy on the basis of the ERC model. For example, what will be the 
effects of an increase in government consumption expenditure to the economy? From 
the estimated model presented in chapter IV, it can be seen that the direct impact of 
this shock will be a contraction o f t h e real GDP However, the effect will spread over 
as the real GDP affects many other endogenous variables in the model. Moreover, 
these variables may affect each other to makes the study of the full impact of the 
shock more complicated. 
To tackle this kind of problem, it is useful to perform policy simulations for the 
economy of Hong Kong on the basis of the estimated model. It is important to note 
that the policy instruments for the simulations should be the exogenous variables in 
the model. By performing the policy simulations, one is interested to learn the partial 
effects of certain policy variable to the other endogenous variables in the model, ln 
this sense, it is reasonable to keep the other exogenous variables constant during the 
simulation period, ln this study, five policy shocks are of interest; an autonomous 
increase in real government consumption expenditure, an autonomous increase in real 
government investment spending, a depreciation of the Hong Kong dollar against the 
U.S. dollar, an increase in prime lending rate provided by principal banks and a 
decrease in nominal government fiscal reserve. 
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To study the full impacts o f t h e five policy shocks to the Hong Kong economy, 
the following five simulations are performed: 
1. An autonomous increase in real government consumption expenditure equivalent to 
one percent of real GDP; 
2. An autonomous increase in real government investment equivalent to one percent 
ofreal GDP; 
3. A ten percent depreciation o f the Hong Kong dollar against the U.S. dollar; 
4. A one percent increase in the prime lending rate provided by principal banks; 
5. An increase in government fiscal reserve equivalent to one percent of nominal 
GDP. 
The policy simulations are performed one by one. ln other words, at each 
simulation, all the exogenous variables in the model except the one in concern are 
held constant. For example, when performing the fiscal policy simulation, other 
exogenous variables like interest rate and exchange rate are held constant. 
To be consistent with the historical simulation period, the policy simulations are 
also attempted for the period 1987-1997. 
Increase in Government Consumption Expenditure 
This shock involves a sustained increase in the level of real government 
consumption expenditure equivalent to one percent of real GDP over the simulation 
period. The effect of this shock on real activity is an increase in real GDP ranging 
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between 1.07 and 1.14 percent over the simulation period. The impact expenditure 
multiplier for the real GDP is 1.10. The multiplier reaches its peak at the tenth period 
and becomes smaller thereafter. The elasticity of real GDP with respect to the 
government consumption is 0.082 in the first period, it grows to 0.092 in the sixth 
period, and become smaller thereafter. Similar simulation is performed in the U.S. 
Model o fFa i r (1994). Comparing with the multipliers obtained from the U.S. Model, 
which range from 0.87 to 1.77, the multipliers obtained in this study are rather small. 
The small multiplying effect o f t h e fiscal policy in Hong Kong may be due to the high 
leakage of the economy. � 
The effect of the shock on the real GDP is transmitted to other endogenous 
variables that are explained by real GDP in the model. For example, the increase in 
real GDP has a positive effect on the private sector consumption expenditure. The 
increase in real GDP also has a positive effect on the demand for money. As a result, 
the money supply rises throughout the whole simulation period. Another variable of 
interest is the general price level, which is measured by the consumer price index (A). 
The increase in aggregate demand drive up the implicit GDP deflator which in turn 
affect the consumer price index (A) through its impact on the nominal wage rate index 
for the manufacturing workers. The consumer price index (A) thus increases with the 
increase in government consumption expenditure. The Hang Seng Index is also 
affected through the increase in real GDP. As lhe economic condition becomes better 
and the future dividends are expected to increase. This leads to a rise in the Hang 
Seng Index and thus an increase in the financial wealth of the private sector which 
further enhances the increase in private consumption expenditure. About the foreign 
’ trade sector, the imports of goods increase as they depend on real GDP. This 
.64 
increased the visible trade deficit throughout the simulated period. Moreover, as the 
real GDP increases, both the direct and indirect tax revenues are also increased. The 
increase in direct tax revenue ranges from 0.6% to 1.33% while the increase in 
indirect tax revenue ranges from 0.63% to 1.3 1%. The increased tax revenues can be 
used to finance the increase in the government consumption expenditure. Table 7 
shows the effects o f the autonomous increase in government consumption expenditure 
on the five selected variables in the model and the elasticities of real GDP. 
Increase in Government Sector Investment 
This shock involves a sustained autonomous increase in real government 
investment equivalent to one percent of real GDP over the simulation period. Similar 
to the fiscal policy, the increase in government investment spending also leads to an 
increase in GDP and other variables that are related to the real GDP positively. The 
impact multiplier is 1.10, identical to that of the expenditure policy. The multiplier 
grows to 1.14 in the tenth period and then become smaller thereafter. The multiplying 
effects of the government investment shock on the real GDP is in fact very similar to 
that of the expenditure shock throughout the whole simulation period, The elasticity 
of real GDP with respect to the government investment is 0.036 in the first period, 
grows to 0.069 in the tenth period, and become smaller in the last period. The 
elasticities are'smaller than those with respect to the fiscal policy. The tax revenues 
are also increased in this simulation. The tax revenues can be used to finance the 
increase in government investment spending. Table 8 shows the effects of the 
autonomous increase in government sector investment on the selected variables and 
. the elasticities ofreal GDP. 
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Depreciation ofHong Kong Dollar 
This shock involves a permanent ten percent decrease in the value of the Hong 
Kong dollar against the U.S. dollar over the simulation period. This is similar to the 
situation when the Hong Kong dollar is de-linked with the U.S. dollar. The 
depreciation of the Hong Kong dollar decrease the relative prices of our domestic 
exports to U.S. exports. This leads to an increase in the domestic exports to U.S., 
resulting in an increase in real GDP. The depreciation of the Hong Kong dollar also 
affects the domestic exports to China�through affecting the exchange rate index (EX). 
The depreciation leads to an increase in domestic exports to China ranging from 
0.23% to 2.74%. On the other hand, the domestic exports to the European Union 
(EEC) are affected through the increase in the implicit price deflator of total exports 
ofgoods. The increase in the implicit price deflator of total exports of goods leads to 
an increase in the relative price of Hong Kong exports to German exports which 
affects the domestic exports to the EEC negatively. About the leakage side, the 
increase in the real GDP increases the demand for imports. The result of the 
simulation shows that the impact of the exchange rate shock on the exports of goods 
is greater than that on the imports ofgoods, resulting in a smaller visible trade deficit. 
Similar to the above two cases, the rise in real GDP affects other variables in the 
model. The demand for money and the private consumption expenditure increase 
throughout the simulation period. The elasticity of the real GDP with respect to 
exchange rate is equal to 0.133 in the first period, reaches its maximum at the tenth 
period and becomes smaller at the last period. Table 9 shows the effects of the 
depreciation of Hong Kong dollar against U.S. dollar. 
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Increase in Interest Rate 
This shock involves a sustained increase in the prime lending rate provided by 
principal bank by one percent over the simulation period. This shock is used to study 
the impacts of the financial crisis on the Hong Kong economy. As stated in chapter 1, 
the currency attack of the hedge funds led to a sharp rise in interest rate in the money 
market which in turn led to the downturn of the Hong Kong economy. The direct 
effect of the shock is on the private consumption expenditure on durable goods. The 
increase in the interest rate increases the cost of present consumption of the private 
sector, resulting in a decrease in the,private consumption expenditure. The decrease in 
the private sector consumption expenditure then leads to a decrease in real GDP 
Other variables that are related positively with the real GDP also suffer during the 
simulation period. For example, the various definitions of the Hong Kong dollar 
money supply decrease throughout the whole period. The Hang Seng Index is also 
affected, the change in Hang Seng Index ranges from -0.02% to -0.07%. The decrease 
in investment spending in this simulation is also notable. Though the two investment 
functions in the model do not depend directly on the interest, the decrease in 
aggregate demand has led to the decrease in investment spending. The elasticity of 
real GDP with respect to the interest rate measured in absolute value is 0.04 in the 
first period. The elasticity continues to increase throughout the simulation period until 
the eighth period when it becomes stable at the level 0.09. Table 10 shows the effects 
o f t h e increase in prime lending rate. 
Increase in the Government Fiscal Reserve 
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This shock involves a sustained increase in nominal government fiscal reserve 
by one percent of the nominal GDP over the simulation period. The government fiscal 
reserve can be increased by decreasing the government spending or by increasing the 
government revenue. These two measures lead to a larger budget surplus in the 
current year which is then added to the fiscal reserve in the next year. As explained in 
chapter 111, the fiscal reserve is one of the components of the Hong Kong dollar 
money supply definition three (HKMS3). Thus, the direct effect of the shock on the 
economy is a decrease in Hong Kong dollar money supply definition three ranging 
between -1.27 and -0.87 percent over the simulation period. The decrease in Hong 
Kong dollar money supply definition three then lead to a decrease in financial wealth 
of the private sector, resulting in a decrease in the private consumption expenditure. 
As a result, the aggregate demand decreases. All variables that are related to the 
aggregate demand are also affected. The elasticities of real GDP with respect to 
government fiscal reserve measured in absolute value ranges from 0.001 to 0.002. 
Table 1 1 shows the effects of the increase in the government reserve on the five 
selected variables. 
Comparing the elasticities of the five policy simulations in absolute values, the 
elasticity of real GDP with respect to exchange rate is found to be the largest. The 
elasticity with respect to government consumption ranks the second followed by the 
elasticity with respect to interest rate. The elasticity with respect to government fiscal 




In this study, an extended version o f t h e ERC model is estimated and presented. 
The performance of the ERC model is then evaluated by examining its ability to 
reproduce historical data. Afler the evaluation, policy simulations are performed on 
.the basis o f t h e estimated model. The purpose of this chapter is to summarize the main 
findings of this study. 
Firstly, the financial wealth is found to be a significant variable affecting the 
private consumption expenditure. The real per capita Hong Kong dollar money supply 
definition three enters the equation for the private consumption expenditure on 
durable goods. The wealth index constructed by the Hang Seng Index, on the other 
hand, enters the equation for the private consumption expenditure on non-durable 
goods. The inclusion of the financial wealth in the consumption functions seems to 
improve the performance o f t h e model in tracking the historical data o f t h e real GDP 
and some other variables of the real sector. For example, the RMS percent error for 
the real GDP and the exports o f g o o d s is only 2.3% and 1.02% respectively. 
Secondly, the estimated model appears to be stable, with no tendency for the 
simulated paths o f t h e variables to diverge progressively away from the actual paths. 
The system is also stable in responding to changes in exogenous variables. The effects 
o f t h e policy shocks diminished in magnitudes with elapsing o f t ime . 
Thirdly, it is found that an increase in the interest rate will lead to a decrease in 
private consumption expenditure, resulting in a decrease in real GDP. The effects of 
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the decrease in real GDP is then transmitted to other variables like the Hang Seng 
Index, the money demand and the investment spending. 
Fourthly, it is found that the nominal government fiscal reserve has real effects 
on the economy. The increase in the nominal government fiscal reserve leads to a 
decrease in the Hong Kong dollar money supply definition three, resulting in a 
decrease in financial wealth of the private sector. The decrease in financial wealth of 
the private sector then affects the consumption expenditure negatively, which in turn 
leads to the decrease in aggregate demand. The elasticities ofreal GDP with respect to 
nominal government fiscal reserve measured in absolute value ranges from 0.001 to 
0.002 throughout the policy simulation period. 
Finally, it is found that the effects of a depreciation of the Hong Kong dollar 
against U.S. dollar on the economy is large. The depreciation of the Hong Kong dollar 
leads to an increase in both the private consumption expenditure and real GDP The 
elasticities of the real GDP with respect to exchange rate ranges from 0.067 to 0.171. 




GROSS DOMESTIC PRODUCT AND PER CAPITA 
GDP OF HONG KONG, 1967-1997 
GDP per Capita at 
GDP at Constant Annual Constant 1990 Market Annual Growth 
1990 Market Prices Growth Rate of Prices Rate ofPer 
Year (in billion dollar) GDP (%) (in thousand dollar) Capita GDP (%) 
1967 104.8590 28.1667 
1968 108.3540 3.2787 28.49396 1.1552 
1969 120.5880 10.6()76 31.20888 9.1010 
1970 131.6560 8.7R13 33.25486 6.3498 
1971 140.9770 6.X404 34.84958 4.6840 
1972 155.5410 9.8313 37.79211 8.1059 
1973 174.76.50 11.6532 41.48626 9.3261 
1974 178.8430 2.3066 41.40268 -0.2016 
1975 179.4250 0.3249 40.81737 -1.4238 
1976 208.5530 15.0436 46.16047 12.3016 
1977 233.0200 11.0931 50.8?A66 9.6494 
1978 252.8260 X.1577 54.16733 6.3460 
1979 281.9540 10.9042 57.19496 5.4388 
1980 310.4990 9.6437 61.32587 6.9736 
1981 339.0440 8.7949 65.40958 6.4467 
1982 348.3640 2.7118 66.17229 1.1593 
1983 368.1710 5.5300 68.8801 4.0105 
1984 404.8720 9,5023 75.00547 8.5194 
1985 406.6190 0.4306 74.52421 -0.6437 
1986 450.4110 l().22X4 81.52826 8.9826 
1987 508.7630 12.1822 9I.16X 11.1754 
1988 549.3020 7.6666 97.60857 6.8261 
1989 563.3680 2.5285 99.07636 1.4926 
1990 582.5490 3.3480 102.121 3.0267 
1991 612.0160 4.9345 106.4006 4.1053 
1992 650.3470 6.0748 112.1191 5.2351 
1993 690.2230 5.9509 116.9671 4.2331 
1994 727.5060 5.2608 120.539X 3.00X7 
1995 755.8320 3.8197 122,7777 1.83% 
1996 790.4160 4.4740 125.2442 1.9890 
1997 832.1560 5.1461 127.9827 2.1629 
Source: Census and Statistics Department, Anmial Di^esl of Sfalis/ics\ Hong Kong; 
Government Printer, various issues. 
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TABLE 5 
PERCENTAGE SHARE OF EXPORTS AND 
IMPORTS lN GDP, 1967-1997 
Percentage Share ofExpoi1s of Percentage Share o f l m p o i t s o f G o o d s 
Year Goods in GDP in GDP 
1967 39.0543 46.1477 
1968 43.1096 51.8043 
1969 45.6339 51.8990 
1970 45.6857 53.4172 
1971 45.3883 •• 56.2929 
1972 44.4294 53.0960 
1973 44.6686 � 52.0545 
1974 41.X607 46.5386 
1975 42.0816 47.8261 
1976 46.6361 51.3553 
1977 43.6615 49.2859 
1978 45.3027 55.1221 
1979 48.7927 57.2079 
1980 52.5502 61.9229 
1981 55.108K 63.5602 
1982 52.1650 60.5631 
1983 56.6582 62.7377 
1984 62.9014 65.4965 
1985 66.2505 69.1820 
1986 68.9342 70.8653 
1987 81.4774 82.5766 
1988 96.0741 96.8251 
1989 103.6504 102.7799 
1990 109.8404 110.7546 
1991 122.6564 125.4536 
1992 138.2982 144.2396 
1993 147.9264 153.2169 
1994 154.9507 165.7736 
1995 167.0374 181.5017 
1996 167.3744 1S1.0267 
199 7 168.7333 184.3050 
Source; Census and Statistics Department, Aninial Digesl ofS/a/is/ics, Hong Kong: 



































INFLATION RATE MEASURED BY RATE OF CHANGE 
OF CONSUMER PRICE INDEX, 1983-1997 
Consumer Price Index CA) 
, (1990= 1 00) 
0.1771 
0.1816 




























































Source: Census and Statistics Depal1ment, Annual Digest qf Statistics, Hong Kong: 
Government Printer, various issues. 
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TABLE 5 
RESULTS OF THE DF-GLS TEST AND 
T H E A D F T E S T 
DF-GLS ADF 
Variables Test Type Lag Order /-stat Lag Order /-stat 
ln(CPD/N) With trend 4 -2.281 丨 -2.7X3 
A No trend 4 -2.547** 0 -4.334** 
ln(CPN/N) With trend 2 -4.464** 2 -4.609** 
ln(DDHKD/(PCP*N)) With trend 0 -2.553 0 -2.473 
A No trend 0 -4.947** 0 -5.421** 
DSHKD/(P*N) With trend 0 -3.142 0 -2.795 
A No trend � 0 -4.538** 0 -4 .350" 
GDPMP/N With trcnci 丨 -2.4% 丨 -2.115 
A No trend 0 -3.226** 0 -3 .351" 
ln(GDPMP/N) With trend 2 -1.551 2 -0.071 
A No trciid 0 -3.854** 丨 -5.626** 
ln(HKMS3/(PCP*N)) With trend 2 -2.776 3 -3.270 
A No trend 1 -3.327** 2 -3.665** 
ln(HSI/(PCP*N)) With trend 丨 -3.7()1** 2 -3.771** 
lBL No trend 0 -2.400 1 -3.412* 
A No trcnd I -3.460** 1 -3.336** 
ln(IPBC/N) With trend 0 -2,230 1 -1.934 
A No trend 0 -3.729** 0 -3.827** 
IT No trend 2 -4.054** 3 -5.489** 
ln(L/P) With trend 4 -2.85S 4 -1.257 
A No trend 3 -2.943** 3 -5.204** 
ln(Y/P) ‘ With trend 2 -1.37S 2 -0.356 
A No trend 0 -3.434** 1 -5.526** 
Notes: 




RESULTS OF THE UNIT-ROOT TEST FOR THE 
ERROR CORRECTION TERM 
DF_GLS ^ ^ “ 7 ^ ~ “ 
EQUATION NUMBER Test Type Lag O r d e r ~ T ^ t Lag O r d e r ~ ~ J ^ t 
(1) No trend 0 -3.452** 0 -3.351* 
(2) No trend 0 -3.556** 0 -3.585** 
(72) No trend 0 -4.283** 0 -4.283** 
(73) No trend 0 -2.578** .. 0 -2.176 
(76) No trend ^ 0 -4.010** 0 -4.200** 
Notes: 




RMS ERROR AND FlMS PERCENT ERROR OF 
11-YEAR DYNAMIC SIMULATION 
(1987-1997) 
RMS RMS Percent 
Varaible RMS Error Mean l^^^j^ Error (%) 
GDPMP 14.9732 660.2253 2.2679 2.3241 
CP 8.9224 386.7982 2,3067 2.3678 
CF 16.2135 195.5125 8.2928 8.3355 
HI<MS3 49.7500 835.9767 5.9511 5 .9%8 
EC 9.2290 904.9149 1.0199 丨.0245 
MC 6.6343 952.9120 0.6962 0.7156 
HS1 2012,860 6528.6^50 30.8312 21.1269 
P 0.0787 1.2317 6,3895 6.4112 
IPPD 15.5658 87.9056 17.7074 17.7654 
IPBC 1.0502 40.9534 2.5644 2.6885 
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Figure 1 
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Historical Simulation on Hong Kong Dollar 
Money Supply Definition 3 
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